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WITH  A  GENERAL  ACCOUNT  OF 
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By  DAVID  STARR  JORDAN  and  BARTON  WARRKN  EVKRMANN 


HISTORICAL  REVIEW. 


EARLIER    INVESTIGATIONS. 

That  jfToup  of  mid-Pacific  islands  now  known  as  the  Hftwaiian  Islands  was  dis- 
covered January  18,  1778,  hy  Capt.  James  Cook,  when  on  his  third  voyage  around 
the  world  in  the  j-ears  1776-1771*,  and  was  called  by  him  the  Sandwich  Islands,  in 
honor  of  his  friend  and  patron,  the  Earl  of  Sandwich.     Captain  Cook's  ship,  the 
Iie*u>ft/ti<ni^  left  the  islands  on  February  2,  but  returned,  and  Mowee  (Maui)  was  dis- 
I'overed  November  26,  1778,  and  Owyhee  (Hawaii)  four  days  afterwards.     The  vessel 
then  spent  seven  weeks  cruising  al>out  and  examining  the  coasts  of  the  islands,  and 
on  January  17,  1779,  anchored  in  the  harbor  of  Karakakooa  (Kealakekua),  where  she 
remained  until  February  -1.     Leaving  on  that  date,  she  put  back  again  on  account  of 
a  storm  on  the  11th,  and  on  February  14  Captain  Cook  was  killed  by  the  natives. 

In  the  *•  Narrative ''  of  Captain  Cook's  voyages  occasional  brief  references  to  fishes 
are  found,  but  the}'  contain  ver\'  little  of  value  or  interest,  and  there  is  nothing  to 
indicate  any  effort  to  preserve  and  carry  home  collections  from  the  different  islands 
visited. 

Captain  Cook  was  accompanied^  on  his  first  voyage,  however,  by  Joseph  Banks 
and  Dr.  Daniel  Solander,  who  evidently  presented  a  few  lishes  which  were  afterwards 
deposited  in  the  *^ Museum  of  Banks.''  Among  these  was  a  specimen  of  a  chjetodont 
which  Banks  himself  obtained  at  the  Society  Islands.  Another  specimen  of  the  same 
species  was  obtained  at  the  Sandwich  Islands  by  some  meml)er  of  Captain  Cook's  third 
voyage  and  found  it^  way  into  the  same  museum.  These  two  specimens  were  described 
in  1782  by  Broussonet  in  his  '"  Ichthj'ologia ''  as  Ch^todon  lon<jirin<triH^  a  perfectly  good 
species,  which  Jordan  and  McGregor  made  the  type  of  their  new  genus  Forcipigei*  in 
1898.  Forctplger  Umgirostrw  (Broussonet)  is  therefore  the  first  sj^ecies  of  fish  ever 
recorded  from  the  Hawaiian  Islands. 

So  far  as  we  have  been  -able  to  determine,  the  first  actual  collection  of  fishes 
made  at  the  Hawaiian  Islands  was  that  obtained  bv  the  roval  French  cor\^ette  Uranie 

« Captain  Cook  was  accompanied  on  hie  first  voyage  by  "Joseph  Banks,  esq.  (later  Sir  Joseph 

Btnks,  bart)  and  Doctor  Solander,  who,  in  the  prime  of  life,  and  tlie  first  of  them  at  great  expense  to 

^iniself,  quitted  ail  the  gratifications  of  polished  society  and  engaged  in  a  very  tedious,  fatiguing,  and 

^Muardous  navigation,  with  the  laudable  views  of  acquiring  knowle<lge  in  general,  of  promoting  natural 

^wledge  in  particular,  and  of  contributing  something  to  the  improvement  and  happiness  of  the  rude 

^tntaats  of  the  earth." 

3 


4  BULLETIN    OF    THE    UNITED    STATES    FISH    COMMISSION. 

in  1819.  The  Ura7ne  left  Toulon,  France,  September  17,  1817,  on  a  voyage  around 
the  world,  under  the  command  of  M.  Louis  de  Freyeinet.  Among  those  on  board 
who  merit  mention  in  this  connection  were  M.  Jean  Ren^  Constant  Quoy,  surgeon- 
general  of  the  expedition;  M.  »Foseph  Paul  Gaimard,  second  surgeon;  M.  Charles 
Beaupr^  Gaudichaud,  phai-macist  of  the  third  class;  M.  Dominique  Francis  Jean 
Arago,  draftsman;  M.  Louis  Lsidore  Duperrey,  midshipman;  and  M.  Charles  Bon- 
net, mate.  The  Urunh^  arrived  at  Owhyhee  (Hawaii)  August  15,  1819,  and  later 
visited  Maui,  Oahu,  and  perhaps  other  islands  of  the  group.  Whether  the  corvette 
PJkyHiclenne^  which  accompanied  the  Unmie  on  the  voyage  round  the  world,  visited 
the  Hawaiian  Islands  is  not  evident  from  the  narrative.  It  appears,  however,  that 
the  officers  of  the  Vranle  took  the  more  active  interest  in  making  scientific  observa- 
tions and  collections. 

In  the  Zoology  of  the  voyage  of  the  Uranle  and  Physicienne  Messrs.  Quoy  and 
Gaimard  published  (1824)  an  account  of  the  collections  obtained.  The  fishes  were 
collected  chiefly  in  the  Pacific  and  Indian  oceans,  and  the  total  number  of  species 
recorded  is  112,  of  which  22  were  from  the  Hawaiian  Islands.  Of  these  22  species, 
21  were  described  as  new.  In  the  following  list  the  type  locality  in  each  case  is  the 
''Sandwich  Islands''  unless  otherwise  stated.  Species  described  as  new  are  indicated 
bv  italics. 


FtJthfH  rerorded  from  tfie  Ifainiiian  Idnnds  by  Qiioy  and  Gaimard. 


XominHl  siM't'it's. 


Tetraodon  Incrymntu^ 

Balistes  anguUtsu* 

BaliNteH  Mindwichitimis . . . 

Saiinis  variepatM 

%BL\iT\i^gracili9 

Salaiiafl  gUtbiJnm* 

Julls  aaimarda 

Julls  ocUietitun 

Julls  duperrey 

JuHs  geoffrop 

Julia  axiuarix 

Cheilio  auratUN 

Anampses  ruvirrn 

Cheilinus  finuotnii* 

OomphosuM  iricttlorn  . .  ^ . . 

QoniphoKUH  pecUindU 

Xyrlchlhys  leclu*t' 

MuUuH  mtUtifaMrintuti 

Chffitodon  miliariit 

Cha?todon  lunulntun 

(JlyphlHodon  aM*mu'nali)t 
Pomat'ontrus  nigrinintt. . . 


K.. 

Plato  and  figure. 

Present  identification. 

V^ 

Tetraodon  lacrymatus. 

?1() 

Canthidermis  maculatUR. 

?14 

C>autherinefl  sandwichiensia 

•223 

PI.  48.  fig.  3 

Synodu.s  varius. 
Saurida  gracilis. 

?JM 

AlticuB  gibbifrons. 
Julia  gaimard. 
Stethojulis  albovittata. 
Thalaasoma  duperrey. 
Macrophar>'iigodon  geoffroy. 
Stethoj  ulis  axillaris. 

265 
267 
26H 
•^70 
'?7'? 

PI.  M.  fig.  1 

PI.  f>6,  fig.  1 

PI.  56,  fig.  2 

P1.56,  fig.  3 

274 
276 

•/78 

PI.  54.  fig.  2 

PI.  66,  fig.  1 

Cheilio  inerm  s. 
Anampses  cuvier. 
Cheilinus  trilobatus. 

•280 

P1.66,  fig.  2 

Qomphoeus  tricolor. 
Gomphosus  varius. 

'2M 

830 
880 

i»l.  66,  fig.  i 

PI.  69.  fig.  1 

PI.  6^2.  fig.  6 

CymoluteK  lecluse. 
Pseudupeneus  multifasciatus. 
Ch»todon  miliaris. 
Cheetodon  lunula. 

890 

Abudefduf  abdomin&lis. 

899 

Pomacentnis  jenkinsi. 

"Type  locality.  Maui. 

The  voyage  of  H.  M.  S.  Blomle  to  the  Sandwich  Islands  was  made  in  the  years 
1824-25,  under  the  command  of  Capt.  the  Right  Hon.  Lord  Byron,  for  the  purpose 
of  conveying  to  the  islands  the  ))odies  of  King  Kamehameha  II  and  his  Queen,  both  of 
whom  had  died  within  a  week  (the  queen  on  July  S,  the  king  on  July  14, 1824),  while 
on  a  visit  to  England.  The  lihnnle  sailed  from  Spithead  on  September  29,  and  on  Ma}' 
3,  1825,  came  in  sight  of  the  island  of  Hawaii.  After  a  stay  of  about  ten  weeks  at 
the  islands,  during  which  Hilo,  Honolulu,  and  various  other  places  were  visited,  the 
vessel  left  for  home  July  18. 

During  the  time  spent  at  Honolulu  some  collecting  was  done  by  John  Trembly, 
esq.,  R.  N.,  who  accompanied  the  exj^edition.     The  fishes  obtained  were  presented 
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to  the  2iOolo^cal  Society  of  London  and  were  described  by  Edward  Turner  Bennett 
(1828)  in  the  Zoolo^cal  Journal.  Eleven  species  are  recorded  from  the  Hawaiian 
Islands,  all  of  them  bein^  described  as  new. 

Fisht»  obtained  at  the  Hawaiian  Inlands  hy  H.  M.  S.  Blonde  in  ISJo. 


NomimU  ftpecieo. 


Len^h 
of  type.   I  Pa#re. 
in  inches. . 


B]fiinin»<  M>rdida9 i 

Biennius  numnonitus 

JoUs  flavo-vittatns 

Joli*  Greenovii 

Sranm  dabiufi 

riiTh*re«  macoloeos 

Cirrfattes  fasiciatii^ 

Scorps^DA  Aiiperplla 

Aeanthams  flaveseeiui 

IranthnrtLo  strignmis 

(lurtodon  Fremblii 


4 
4 

3. 
3 
4. 
3. 
4 
2 

3 
4 
5 


34 
35 
36 
37 
37 
3X 
:» 
40 
40 
41 
42 


Prest'nt  identification. 


Blenniu.i  sonlidn.«*. 
Alti«'ii.«t  marin<>rHlu«i. 
JuliM  flavovittatiis. 
.IiiliM  greenovii. 
Callyodon  diibiiiM. 
CirrhitiLs  marmoratii;). 
ParaeiiThites  cinctiw. 
SebaKtaplstej*  asperella. 
Zebrasoma  flave««cen.«». 
rtenoeha?tus  rtrigosiis. 
ChfPtodon  fremblii. 


In  Zoological  Miscellany,  1831-1842,  John  Eklward  Gray  described  three  new 
.>pecies  of  fishes  from  the  Hawaiian  Islands,  basing  the  descriptions  upon  specimens 
in  the  British  Museum.     The  species  are  as  follows: 

Finhes  from  the  Hairaiiitn  Inlands  desrritted  by  John  Eitiinrd  firay. 


Nominal  speciejt. 


H<»laranthns  afrnatus. 

Ch»todon  onuUa5 

Ch»todoo  4-4nacalatU8 


Page, 


Prpjtent  identification. 


33     Holacanthu-s  arcuatus. 

33     Chfetodon  omatisiimufi. 

:{3     Chietodon  qnadrimaculatu!<. 


Cuvier  and  Valenciennes  in  their  Histoire  Naturelles  des  Poissons,  Volumes 
I-XXn,  1828-1849,  record  IS  species  from  the  Hawaiian  Islands,  13  of  which  are 
described  as  new.  Their  specimens  were  from  the  collections  made  by  the  Uranie, 
The  list  is  as  follows: 


Nominal  upcries. 


Volume.   Page.    Year. 


Present  identification. 


^9msxx»  myrMtUr 11  365  182s  Cephalopholw  argiu*. 

Cpenem  binsciatitt Ill  46S  1829  INeudiipeneui*  bifa.«HMatus. 

Tpeneitf  trifajvciatm Ill  468  1829  Pseudupeneu.««  multifasciatus. 

Zancliw  comutu? VII  102  1831  Zancliui  canescen.**. 

Ktxa\hxax»  nigrorit X  20x  18X5  Hepalus  matoidefi. 

Acantharas  ftriatuso X  229  1835  Ctenochjptiw  striatus. 

Nweoi*  frrmticoniiB X  259  1835  Aeanthunis  unicornis. 

Jnlincydoiuii XIII  455  1839  Juli.^  eydouxii. 

Xrrichthys  MU-ro<rp«ioeM XIV        52  1839  Cymolutes*  leclune. 

Xyri^^hthTfi  iwrowtaia XIV        63  1839  Inii.vtius  pavoninu.«». 

Cbeilinm'fttauirWafitffr XIV        96  1839  Cheiliniw  bimaculatus. 

Setnn  bmxMTfft XfV  '270  1839  Callyodon  bennetti. 

^eaxxa^fanmotuM XIV  283  1839  Callvodon  formwus. 

Ckllrodon  «aJMfnVnm« XIV  295  1839  Calotomns  pandvicensis. 

Monerartaafa XVIH  437  1M6  Belone  platyura. 

Exoocecus «i«iM XIX  105  1846  Cvpsilunw  8imu5. 

Gbanov  <YpriiMila XIX  198  1R46  Chanop  chanos. 

«QaoCed  from  Quoy  and  Gaimard,  who  recorded  it  fmm  Guam  only.  ^Onarourow  (Honolulu). 

The  next  collection  of  fishes  made  at  the  Hawaiian  Islands  was  obtained  by 
H.  M.  S.    Blossom  during  her  voyage  to  the  Pacific  Ocean  and  Bering  Straits  in 

1825-1828,  in  command  of  Capt.  Frederick  William  Beechey,  R.  N.,  F.  R.  S.,  etc. 
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There  were  on  board  Lieut.  Edward  Belcher,  Surg.  Alexander  Collie,  and  George 
T.  Lay,  naturalist.  The  BloHHom  left  England  Ma}^  19,  1825,  for  the  Pacific  by  way 
of  Cape  Horn,  and  arrived  at  Woahoo  (Oahu),  Sandwich  Islands,  Ma}*  19,  1826. 
She  left  Honoruru  (Honolulu)  May  31  for  Oneehow  (Niihau),  where  she  arrived  the 
next  day,  remaining  at  these  places  only  long  enough  to  restock  with  water  and 
provisions  and  to  tirade  with  the  natives.  She  sailed  on  June  2  for  the  north, 
leaving  Mr.  I^y,  however,  at  Honolulu,  where  he  remained  until  the  return  of  the 
vessel  January  26,  1827.  On  March  4,  1827,  the  Blossom  took  final  leave  of  the 
Hawaiian  Islands. 

During  this  voyage  natural  history-  observations  were  made  by  Mr.  Lay  and  Dr. 
Collie,  the  latter  performing  the  duties  of  naturalist  during  the  illness  of  Mr.  Lay. 
Lieutenant  Belcher  rendered  valuable  assistance  in  caring  for  the  collections.  Dur- 
ing Mr.  Ijay>  sojourn  of  a  little  less  than  a  year  at  Honolulu,  he  was  ill  much  of 
the  time,  and  his  observations  and  notes  are  therefore  not  as  full  as  he  doubtless 
otherwise  would  have  made  them.  It  is  stated,  however,  that  many  si)ecies  of  fishes 
were  observed  at  Oahu,  and  that  Dr.  Collie  "here  continued  his  experiments  on  the 
Exocodi^  and  extended  his  anatoniical  observations  to  a  fish  which  is  kept  and  reared 
in  the  Taro  ponds,  and  esteemed  ver}'  highly  by  the  natives,  espec^ially  the  belly 
part,  soaked  in  salt  and  water  and  eaten  raw.  Its  native  name  is  Ava,  and  it  seems 
to  be  nearly  allied  to,  if  not  identical  with,  the  Buf!j*lmui(j1vssodonta  Cuv."^  Mr. 
Lay  listed  many  species  at  Honolulu,  and  has  left  a  numljer  of  notes,  some  of  which 
are  very  interesting;  most  of  them,  however,  are  general,  and  the  species  referred 
to  are  not  identifiable. 

The  fishes  collected  during  the  voyage  of  the  lilossom  were  reported  on  by  Lay 
and  Bennett  in  the  "Zoology  of  Captain  Bcechey's  Voyage.'"  (Lay  and  Bennett 
1839.)  The  total  numl>er  of  species  recorded  is  2H,  only  4  of  which  are  credited  to 
the  Hawaiian  Islands.  These  are  from  Oahu  and  all  are  described  as  new.  The 
drawings  illustrating  the  report  are  by  William  Smyth,  mate,  and  Richard  Belcher. 

Following  is  the  list  of  species: 


Nominal  sjxM'ies. 


Vngv.  ,       PIhU'  and  fisrun.'.  Present  Meiitification. 


Juli«  hifer ,  64     IM.  X  VIII,  Ak-  2 1  Novaouliehthys  tseniunis. 

HemirhamphuH  tlrptiuprratinf '  66  ' ;  Hemirhamphus  depauperatus. 

OphlHunis  gemiciTuiui' *. . i  f»6     PI.  XX.  fig.  4 '  Leiiiranuf*  semicinetus. 

MonacanthiiN  fqnUmtma 70     PI.  XXII,  ftp-  1 i  Stephanolepis  Rpiloiiomus. 


The  French  corvette  Bontte  visited  the  Hawaiian  Islands  and  collected  fishes  there 
in  1837.  The  vessel  was  under  command  of  L.  Vaillant,  with  M.  Eydoux,  surgeon- 
major;  L.  Souleyet,  assistant  surgeon,  and  Henri  Marie  Ducrotay  de  Blainville  were 
intrusted  with  directing  the  work  in  zoology  and  reporting  thereon.  M.  Souleyet, 
as  assistant  to  M.  Eydoux,  assisted  also  in  zoology,  and  when,  near  the  termination 
of  the  voyage,  M.  Eydoux  accepted  a  ])osition  as  physician  at  Martinique,  Souleyet 
continued  the  work  and  duties  previously  performed  by  M.  Eydoux.  M.  Gaudi- 
chaud  (pharma:ien-professeur)  joined  the  expedition  for  reseiirches  in  natural  history, 

«  Evidently  the  awa,  Chanos  chanos. 


if: 
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and  M.  Henri  Gervais,  aid-naturalist  to  M.  de  Blainville,  ji^ssist^d  Souleyet  in  the 
determinations  and  descriptions  of  the  mammals  and  hiids. 

The  Bon  lie  left  Toulon  Febniar}'  6,  1886,  to  cany  French  consular  agents  to 
Chile,  the  Philippines,  and  elsewhere,  and  arrived  at  the  hay  of  Karakakooa, 
Hawaii,  October  1,  1837.  She  remained  until  October  0.  and  then  proceeded 
to  Honolulu,  where  she  arrived  October  8  and  remained  until  November  24,  when 
sue  sailed  for  Manila.  During  the  time  spent  among  tlie  Hawaiian  Islands  15 
species  of  fishes  were  collected,  9  of  which  were  described  as  new  bv  Eydoux  and 
Souleyet  (1842)  in  the  zoology  of  the  voyage  of  the  liomte. 


l: 


i 

I 

! 


Fijihefi  colUrted  at  the  Jlawaiiau  IfHainh  tnj  tlw  French  rorreite  Boniie  in  1SS7. 


Nomioal  species. 


Vol.     PHsre.      Piatt'  and  tigiirr 


Prfm'iit  identifieation. 


Cluetodon  miliaris 

Oumnx  pinnutaiut 

Canuix  tteUahu 

Acantharun  bumeralis 

Mnpril  dutpUUii 

Mo^  cepnalotQ9 

Gobltai  ttamiiteu$ 

Chironectes  retirulntiu 
Chirooectes  Uyronu . . . 

Scmxxa  formomis 

Chanoi  cyprinella 

S«aruy  liwUmiu* 

Conicer  wtarginaiu* 

XurHrDA  Twnriennii  . . 
TetiBodon  stelUtus 


163     PI.  2.  fig.  2 Cha-tiKlon  miliari.M. 

165     PI.  3.  fig.  1 Decaptenw  Min(-ta.'-heleii». 

167     PI.  3,  fig.  2 Camiigiw  nielampygus. 

169     PI.  2,  fig.  3 HejiHtus  oli vaot*U!i. 

171     PI.  4.  fig.  1 Chapiiomugil  chaptalii. 

175     PI.  4.  fig.  4 Mugil  cephalu.^. 

179     PI.  5,  fig.  r> .\waou.s  HtAmiiieiu*. 

18«'.     PI.  5,  fig.  2 Antennarius  bigibbiw. 

187     PI.  5.  fig.  3 AntennariuHlepnwiu*. 

191  i  PI.  6.  fig.  3 Callyodon  formosiut. 

196  ;  PI.  7,  fig.  1 ChanoH  cbanoft. 

199  : Trafhin()cephalii«  m yops. 

201  !  PI.  9.  fig.  1 Ix?ptOfenhalus  marginHtus. 

207  I  PI.  8,  fig.  1 '  ttvinnotnorax  undulatUH. 

212     PI.  10,  fig.  2 Tetraodon  hixpidii.s  <?). 


In  the  Proceedings  of  the  Boston  Society  of  Natunil  History  at  the  meeting  of 
October  25, 1858,  Agassiz  established  the  new  genus  G(niinhati>(  for  a  new  skate  from 
the  Hawaiian  Islands,  which  he  called  G(mi(jhat!f<  UH'Uafjrlf*  {=  >>toa:ifHlo)t  narhiarl). 

In  the  various  volumes  of  Gunther's  Catalogue  of  Fishes  in  the  British  Museum 
(Volumes  I-VIII,  1851^1870)  45  species  are  recorded  from  the  Hawaiian  Islands,  as 
follows: 


Fishes  in  the  British  Museum  rtcortled  from  the  Ilnwaiinn  hlnnfin. 


Nominal  species. 


Serrmnuji  gnttAtitfi 

Chartodoii  quadrimsculatus 

Chaetndon  omatiflRimus 

Cluetodon  fremblii 

Chattodon  kumeraiuK* 

Chjuodno  miliaris 

HoUcmntbufl  Airuatiu 

Cirrhiu>>f>  ^rtiKf  «# 

GrrhitichthyA  niAcnlatiu 

Caranx  utelUtw* 

Zuicloii  comutiw 

^ydiam  {(timpwmi  * 

Lnitipeii  concolor 

Ant^nnarioii  miiltincelUtus  var.  leproi<a 

ADtennariufi  bisibbus 

Blennim  nord  idiui 

BlenniasfrfrrtptaiiMci 

lianas  marmoratuii 

Acaotbanu  triootegus 

Acanthuros  strigOROJ* 

Acaathoms  rhombeus 

AcronanM  areenteiia 

DasryllujialblselU 

Pomaoentms  nigricaiM 

Glyirfiidodon  ccelesitiniM 

a  Both  valid  species,  but  thejr  came  from  the  coa^it  of  Mexico. 


Vol  u  mi-. 

Page. 

I 

119 

11 

13 

11 

15 

II 

10 

II 

19 

II 

31 

11 

43 

II 

73 

11 

74 

II 

43A 

II 

493 

III 

93 

III 

9(i 

III 

194 

111 

199 

III 

220 

III 

22Ji 

III 

24K 

III 

327 

III 

342 

III 

342 

III 

346 

IV 

13 

IV 

34 

IV 

3S 

Present  ulentifi<'ation. 


Cephalopholi.«»  an?u-*<- 
Chfetodon  qiiadriniHculatUN. 
Cha'to<Ion  ornatwimu.**. 
Cha'todon  fremblii. 
Cha-todon  hiimeralis.n 
riia-todon  niiliarijt. 
HolacunthuH  an'Uatufl. 
Paracirrhites  cinetu.«i. 
Cirrhitiis  iDarinoratUH. 
CaraiiKU.**  melampygus. 
Zniu'lns  caneM-enM. 
Sicydinm  stimpf*oni. 
L*»ntipes  conrolf>r. 
Antetmariu.**  lepn»*uj«. 
Anteiinariu.v  bifiribbu.". 
Klenniiis  sonlidus. 
Hyj>sobleimiii.«  brevipinnis. 
.Mlicus  mamionitus. 
Hepatns  Handvicen.«iis. 
Clenocha'tiis  st ri>rosu.«». 
Zebraj«<>ma  flavescens. 
Hepatus  dussumieri. 
Dai»cyllu5»  albisella. 
Pomaeentrus  jenkinsi. 
Abudefdiif  abdominali.**. 

fr  Hilo.  Hawaii, 
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Fishes  in  the  British  Museum  recorded  from  the  Hawaiian  Islands — Continued. 


Nominal  species. 


Cossvphus  albotseniatos 
Cheilmus  bimaculatus. . 

Anampses  cuvieri 

Platygloflsufl  geoffroyii. . 

Novacula  pavo 

GomphoBUs  sandviceiuiiM 

Coris  gaimardi 

Coris  ffreenoughii 

Coris  navovittata 

Cymolutes  leclusii 

Pseudoscarus  dubius 

Saurida  nebulosa 

Belone  carinata 

Exocoetus  rofitratiifi 

Munena  undulata 

Murena  aeutirostris 

Balistes  bursa 

Balistes  buniva 

Monacanthus  spilosoma 
Diodon  maciUatus 


Volume. 

Page. 

IV 

105 

IV 

131 

IV 

136 

IV 

145 

IV 

175 

IV 

194 

IV 

200 

IV 

204 

IV 

205 

IV 

207 

IV 

229 

V 

399 

VI 

236 

VI 

280 

VIII 

110 

VIII 

110 

VIII 

219 

VIII 

227 

VIII 

243 

VIII 

807 

Present  identification. 


Lepidaplois  albotsniatu: . 
Cheilinus  bimaculatus. 
Anampses  cuvier. 
Macropharyngodon  geofTroyii. 
Initstius  pavoninus. 
Gomphosus  tricolor. 
Julis  gaimard. 
Julis  ffreenovii. 
Julis  flavovittata. 
Cymolutes  lecluse. 
Callyodon  dubiua. 
Saurida  gracilis. 
Belone  platyura. 
Evolantia  rontrata. 
Gymnothorax  undulatus. 
Eurymyctera  acutirostris. 
Balistes  bursa. 
Melichthys  radula. 
Stephanolepis  spilosomus. 
Diodon  holacanthus. 


In  1860  Dr.  Theo.  Gill,  in  the  Proceedings  of  the  Philadelphia  Academy,  described 
2  new  species  from  the  Hawaiian  Islands,  from  specimens  collected  by  William 
Stimpson  in  a  fresh- water  stream  at  Hilo: 


Nominal  species. 


Sicydium  gtimpaoni. 
Sicyogaster  concolor 


Present  identification. 


Sicydium  stimpsoni. 
Lcntipes  concolor. 


In  the  same  volume  Dr.  Charles  C.  Abbott  described  4  new  species  from  the 
Hawaiian  Islands,  the  specimens  having  been  collected  by  Dr.  J.  K.  Townsend,  who 
presented  them  to  the  museum  of  the  Philadelphia  Academy: 


Nominal  species. 


Pisoodonophis  iita$rn(/7ra 

Muraena  acutirofirU 

Thr>'8oidea  kaupii 

Thrysoidea  eurasta 


Present  identification. 


MyrichthyN  magnificus. 
Eurymyctera  acutirostris. 
Gymnothorax  undulatus. 
Gymnothorax  eurostus. 


Three  species  from  the  Hawaiian  Islands,  one  of  them  being  described  as  new, 
were  recorded  by  Doctor  Gill  in  1862  in  the  same  Proceedings,  from  specimens 
collected  b}'  Rev.  W.  H.  Pease: 


Nominal  species. 


Cirrhitus  arcatns . . 
Cirrhitus  fasciatus. 
Cirrhitus  altematus 


Page. 


107 
107 
122 


Present  identification. 


Paracirrhites  arcAtus. 
Paracirrhites  cinctus. 
Cirrhitus  marmoratus. 


In  his  catalogue  of  fishers  of  Lower  California  (1862),  in  a  foot-note  on  page  149, 
Dr.  Gill  describes  Dascyllus  alhisellu  from  specimens  collected  by  Rev.  W.  H.  Pease 
at  the  Sandwich  Islands. 
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Andrew  Garrett,  in   the  Proceedings  of   the  California  Academy  for   1863, 
described  3  new  species  from  the  Hawaiian  Islands,  as  follows: 


Nominal  species. 


Page. 


Present  identification. 


Jnl»(nitatimmtu * j      63  ;  Halichceres  omatinimua. 

ChironoMs  rabrof nsctw 64     Antennarius  leprosos. 

Ch^todon  mullicinctos 65  ;  Chaetodon  punctatofaaciatus. 


The  next  year,  in  the  same  Proceedings,  Mr.  Garrett  described  5  additional 


species: 


Nominal  species. 


»*a«e. 


Present  identification. 


rbdlodtciTlujt  rittatus 103  Cheilodactylus  vittatus. 

Apoffoo  mandifrruf 106  Amia  maculifera. 

JwpoMui  pomptitMui 1  106  Sebaxtopsis  parvipinni^. 

CrenikbTTB  wKtfirMus : 106  Lepidaplois  modestus. 

Chiioocrle"  nipn- ]  107  Antennarius  commersoni. 


Several  collections,  made  at  various  times  by  different  individuals  in  the  Lesser 

Antilles,  were  reported  upon  by  Dr.  Edward  D.  Coi>e  (1H70),  and  scattered  through 

^i^  paper,  in  footnotes,  are  descriptions  of  many  species  from  different  parts  of 

the  world.     Two  of  them  were  collected  about  1835  bv  Dr.  John  K.  Townsend  at 

ti^  Sandwich  Islands,  and  one,  Tetrtxlon  fl^/reall^  {Sph^'roideM  foreulitt)^  was  described 

*^new.     (antherlnes  HandrlcenJiis  also  is  recorded  from  this  place. 

In  the  Proceedings  of  the  Zoological  Society  of  I^ondon  for  1871,  page  663, 
Pr.  Albert  Gimther  records  PerUtethuJi  engycercus  {  —  PeristeJom  engycera^)  from 
(be  Hawaiian  Island3- 

Gunther's  "'Fische  der  Sudsee,''  the  most  im|x>rtant  of  the  earlier  papers  on  the 
feh  fauna  of  the  Hawaiian  Islands,  was  published  in  1873-1881.^  Although  never 
^'onipleted,  it  contains  descriptions  or  mention  of  no  fewer  than  439  species  of  fishes, 
<S  of  which  are  credited  to  the  Hawaiian  Islands.  In  the  following  tabular  state- 
ment »re  given  the  name  and  our  identification  of  each  species  recorded  in  this 
work  by  Gunther  from  the  Hawaiian  Islands,  with  page  and  plate  reference.  New 
gPner^a  and  new  species  are  indicated  by  italics. 

•  Acaooniinif  to  the  Zoological  Record,  the  dates  upon  which  the  various  parts  of  this  work  appeareil 
*«»  follows: 

Band  I. 

S!?*^-  J>P-  1-24,  Pis.  I-XX 1873 

Hefts   If  and  III,  pp.  2^96,  Pis.  XXI-LX 1874 

Heft  I X^  pp.  97_128,  Pig.  LXI-LXXXIII 1875 

Band  11. 

|^y>  pp.  129-168,  Pis.  LXXXIV-C 1876 

S^y^'PP-  16^216,  P1».CI-CXIX 1877 

HeftV^U  pp,  217-256,  Pis.  CXX-CXL 1881 
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Fishes  from  the  Hatvaiian  Mnnds  recorded  in  OiiuUier^s  Fitwhe  der  Stidsee. 


Nominal  Kpecies. 


Apogon  f renatUR 

Aiiogon  inai;uliferu.s 

DuIpm  marg-inatU8 

Chsctodon  sotlfer 

Chsetodon  ornatiHHimus 

ChuL'todon  f remblii 

('ha'Uxlon  humeraliH  <? 

Chwtodon  lunula  

Chsetodon  multicinctus 

Chsetodon  lineolatus 

Chsetodon  miliarin 

Chtetodon  Htrigatus 

Chelmo  longiro8tris 

HolaranthuR  arruatUH 

HolacanthuM  bispinosus 

HolacanthuH  blcolor 

ITpeaeus  trifasciatus 

SphaTodon  grandoeuliM 

Fimeleptenis  f ut<cu8 

Cirrhitus  foreteri 

CirrhitUH  macuIatUH 

CirrhltuH  clnctu» 

Chilodactylus  vittatus 

Scocpcena  parvipinnis 

HcorpKna  co(>kti 

Scorp»na  aHpervlIa 

Tsnianotus  tfarretti 

Micropus  uniplnna 

MicftipUH  niaculatus 

MyiipriHtiH  murdjan 

Myripristifl  ( Holotrachy^)  lima 

Holocentnim  diadema 

Holocentrum  microstoma 

Holocentnim  erythraium 

Gempviu8  serpenfl 

AcanthuruM  tnoKtegus 

AcanthuniH  guttatUM 

Acanthurus  nigros 

AcanthuniH  dunsumieri 

AcanthuniH  oli  vaceuM 

AcanthuniH  fitrigoHUH 

AeanthuniN  flavewcens 

NawuH  unicornis 

Naneua  lituratus 

Caranx  sanctie-helena* 

Caranx  cnimenophthalmus  .. 

Caranx  ferdau 

Caranx  galluM 

(^ranx  ciliaria 

Serioladumcrilii 

ZancJuH  cornutua 

Corypha'na  cquiHetis 

Mafacanthus  noedtii 

Antenna  riua  commcrNonii 

AntennariuH  bigibbua 

Dactylopterua  orientalis 

Gobiua  geni  vittatus 

OobiuH  albopunctatus 

Sicydium  atimpsoni  a 

Sicydlum  nibotttniatum 

Lcntipcscfmcoloro 

BlenniuM  wjrdidua 

Blennius  brevlpinniac 

Salariaa  raarmoratua 

Salariaa  gibbif  rona 

Mugil  dobula 

Aulo«toma  chinenae 

Glyphidodon  aaxatilia 

Daacyllua  trimacnlatua 

Daacylluaalbiaella 

Cowyphia  bilunulatua 

Coasyphis  modestus  b 

Labfoidea  dimidiatus 

Chilinua  bimaculatua  b 

Ahampaea  cuvicri 

Anampsea  godcffroyi 

Stethoi  ulis  axinana 

Stethojulia  albovittata 


Page. 


19 
20 
24 
36 
38 
39 
40 
42 
44 
45 
46 
47 
48 
fiO 
51 
51 
59 
67 
68 
69 
71 
Tl 
78 
75 
78 
SO 
83 
86 
86 
92 
93 
97 
98 
99 
106 
108 
109 

no 

112 
113 
116 
116 
118 
124 
130 
131 
134 

i;v> 

135 
136 
142 
147 
160 
163 
166 
169 
170 
172 
183 
183 
184 
193 
IW 
204 

•ias 

214 
221 
229 
236 
2341 
240 
241 
243 
246 
■251 
252 
2M 
256 


Plate  and  figure. 


I*reaent  identification. 


XIX.  A. 

XX.  C. 


XXVI,  B 
XXX,  B. 

XXIX,  B 


.  I 


XXXIII... 
XXXIV,  B 

XXXIV,  A 

XXXV,  A. 


XXXII.C 

LVI.C 

XXXIX.  B 

XLIV,  B  and  C. 


XLIX,  A  .... 

LI,  A 

LII.  AandB 

LI,  B 

LII,  D 

LV 


LVII,  C. 


LXIandLXII. 
LXIII,  A 


LXIV.  B... 
LXIII.  B  .. 
LXVIII,  B. 


LXIX.  A 

Lxxii'.'! 


LXXIX.  BandC. 

LXXVI  

LXXVIII 

LXXXII 


LXXXVIIand  LXXXVIII 


LXXXIX 

XC.  A 

XCII 

XCIU,  A 

XCVIII.  B 

cm.  B;  CVI.  B 
CV.B 


CX.C. 
ex.  A 


CX.D... 

cxViV.D 


CXVI.  B 

CXIV.  C 

CXX    A 

CXX'lII.Bnndr! 
CXX  VI 


CXXX   ... 

CXXIX.B 


CXXX  VI,  A 

CXL 

CXXXVI.C 
CXLI,B.... 


Amia  anyderi. 
Amia  maculifcra. 
Kuhlia  malo. 
Cha>tod<m  Metifer. 
Cha^todon  omatiflHimuK. 
(^hffitodon  fremblii. 
Chsetodon  humeral ia.r 
Chsetodon  lunula. 
Ch»todon  punctatofaaciatus. 
Chfttodon  lineolatus. 
Cha>todon  miliaria. 
M  icrocanthua  PtrigatiLo. 
Forcipiger  longiroatri.«. 
Holacanthua  arcuatua. 
HolacanthuB  biapinosua. 
Holacanthua  bicolor. 
PaeudupeneuM  multi  faaciatus. 
Monotaxia  grandoculia. 
KyphoauH  fuacua. 
Paracirrhites  forateri. 
Cirrhitua  marmoratua. 
I^aracirrhitea  cinctna. 
Cheilodactylua  vittatus. 
Sebaatopaia  panipinnia. 
Sebastopaia  cacopaia. 
Sebaatapiatea  aaperella. 
Tsenianotua  garretti. 
Caracanthua  unipinna. 
Caracanthua  maculatua. 
Myripriatia  murdjan. 
Holotrachya  lima. 
Holocentnia  diadema. 
Holocentrua  microatomua. 
llolocentrua  erythrseua. 
Oempylua  aerpena. 
Hepatua  aandvicenaia. 
Hepatua  gut  tat  ua. 
Hepatua  elongatua. 
Hepatua  duaaumieri. 
Hepatua  olivaceua. 
Ctenochsetua  atrigosua. 
Zebraaoma  flavea<>ena. 
Acanthurua  unicornis. 
C4illicanthua  lituratua. 
Decaptenis  pinnulatua. 
Tracnun>ps  cninienophthalma 
Carangoidea  ferdau. 
Alectia  ciliaria. 
Aloi'tia  ciliaria. 
Seriola  purpuraacens. 
Zanclua  caueacena. 
C<>rypha*na  e<|Uiaetia. 
Malacanthua  parvipinnia. 
Antennariua  comroeraonii. 
Antennariua  bigibbus. 
Cephalacanthus  orien  talis. 
Awaoua  genivittatua. 
Mapo  fuacua. 
Sioydium  atimpaoni. 
Sicydium  albot»niatum. 
I^ntipca  concolor. 
Blenniua  aordidua. 
Hvpsoblenniua  brevipinnia.<? 
Afticua  marmoratus. 
A  Iticua  gibbif  nma. 
Mugil  cephalua. 
Aulostomus  valentini. 
Abudefduf  abdominalis. 
Da.*<cynuM  albisella. 
Daacyllua  albiaella. 
L<'pi()apIoia  albotseniatua. 
Lepidaploia  modeatua. 
LiiDroiaea  dimidiatus. 
Cheilinus  bimaculatus. 
Anampses  cuvier. 
Anampses  godeffroyi. 
.''^tethoJulis  axillaris. 
Stethojulis  albovittata. 


nHilo,  Hawaii. 


h  Honolulu. 


<*Not  from  Hawaii  but  from  Mexico. 
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In  1875  Vaillant  and  Sauvage  published  descriptions  of  19  species  of  fishes  from 
the  Hawaiian  Islands  which  the}'  regarded  as  new.  The  specimens  upon  which  the 
descriptions  were  based  formed  a  portion  of  a  collection  comprising  180  species, 
obtained,  presumably  at  Honolulu,  by  M.  Ballieu,  at  that  time  French  consul  to  the 
Hawaiian  Islands.  The  descriptions  ai^,  for  the  most  part,  unsatisfactory,  and  cer- 
tain identification  of  several  of  the  species  seems  impossible.  Of  the  19  species 
(te<Ti^)ed  from  the  Hawaiian  Islands  3  are  credited  to  Sauvage,  the  others  to  Valliant 
and  Sauvage. 

FUhef  detcribed  from  the  Hatraiian  Jfinnd*  hy  VaiUant  and  Sauntge  in  lS7o. 


Nomimil  iip«cie!>. 


Pa^e. 


Present  identification. 


ScoqNnui  taMfni 278 

Cottw.tf4Bnlo«w 279 

Glyphoodon  imparipfnmi* 279 

Gcbitt!*  kiHiMynums 280 

Beotm  mndttieenM 280 

S»kri»:y6ra 281 

n^tritkilMM 281 

Gonpogaduji  wutrgimatm* 282 

tMoit  mmHirirrata 282 

Aeaotbuniii  rirpafitv '. 283 

MdMantbos  fitrriinmni* 283 

Xoracok  ■  Novacala  >  micmlepu 284 

Jalii6afl!»^i 284 

Coifc  '  H em icoiiit )  tm  wita 285 

OwiB  ■  Hemiforis  j  baJUimi 2JS5 

GnitiHfmicofV)  rfMnn 2S6 

Tetnn^iQ  )  AnoMniitf)  ja»tkimms 286 

Tetiftodon  « AiKiemlii9 )  rvronatm* 286 

IHMiuphis  trittf  r 287 


SebastapLneM  ballieui. 
GvmniK>Hnthu!«  intermedius. » 
Abudefduf  imparipennis. 
Mapo  fujicuii. 
Eleotri}*  sandwioensis. 
Scartichthys  zebra. 
Chspnomc^I  chaptali. 
Cong^rogadus  marginatus. 
Brotula  multicirrata. 
Zehrasoma  flavesteens. 
Malacanthun  parvipinnis. 
Cvmolutes  lecluse. 
Tnala.sfM>nia  ballieui. 
Coriff  venusta. 
Coris  ballieui. 
Corijt  rosea. 

Canthigaster  janthinuii. 
Canthiga^ter  valentini. 
Echidna  leihala. 


«  A  Japanese  species  not  seen  in  Hawaii. 

The  V.  S.  S.  Pi/rU<titonth^  Commander  Joseph  S.  Skerrett  commanding,  while 

engaged  in  a  survey  of  the  islands  of  the  North  Pacific  Ocean,  visited  the  Hawaiian 

and  Fanning  islands  in  1873-74,  and  considerable  collections  of  fishes  were  made  by 

the  medical  officers  on  board — Surg.  William   H.  Jones,  U.  S.  Nav\',  and  Passed 

Asst  Surg.  Thomas  H.   Streets,   U.   S.  Navy.      These  collections    were    reported 

upon  hy  Dr.  Streets  (Streets,  1877),  who  states  that  the  fish  fauna  of   Honolulu 

Harbor  is  very  well  represented  in  the  collection,  but  that  inadequate  means  for  the 

prteervation  of  specimens  while  at  the  Fanning  Islands  prevented  the  making  of 

extensive  collections  at   that  group.     Thirty -six   species  are   recorded   from   the 

Fanning  group  and  38  from  the  Hawaiian  Islands,  nearly  all  from  the  harbor  at 

Honolulu  or  at  other  places  on  Oahu  Island.     Of  these  38  species  one  {Acanthnrua 

trliM^juM  xijndvieenifis)  is  described  as  a  new  subspecies. 

flsheg  obtained  at  the  Hawaiian  Itiand*  hy   V.  S.  S.  Portsmouth  in  1873-74- 


Nominal  fipeciea. 


K?"*«  implntos 

S^buniva 

S!J*»^»^«* 

JJJJ'gJjchihrB  pantheriDun. . 

£|J*F«Jeotrii  cyiiiortiiKmal .'.'!! 

?22?*^«««ipi«ODi 

i2!?5»«a«brir 

?f^;H!^os  ophthalmouenia. 
SCpwwfioHt 


Page. 


Locality. 


Present  identification. 


56 
57 
57 
57 
57 
58 
59 
59 
60 
60 
62 
63 


Honolulu  Harbor,  Oahu Tetraodon  hu<piduji. 

do Melichthys  radula. 

do Batistes  vidua. 

do Platophrys  pantherinus. 

Fresh  water  streams,  Oahu . . .    Eleotris  ^and vicensis. 

Coral  reefs  at  Oahu Asterropteryx  semipum-latus. 

Fresh  water  streams,  Oahu. . .   Sicydium  stimpsoni. 

do A waous  stamineus. 

Coral  reefs  at  Oahu Gnatholepis  knighti. 

do Mapo  fuacus, 

Honolulu,  Oahu Sebastapistes  gibbosa. 

do Paeudocheilinus  octotxenia. 


!: 


■      • 

I 


I 


1 
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Fishes  obtained  cU  the  Havmian  Islands  by  U.  S.  /S.  Portsmouth  in  187S-74 — Continued. 


Nominal  npccies. 


Stethojulis  axillariH , 

Ch64Iio  inermiM 

Julis  melanoptera , 

Glyphidodon  saxatilis 

Acanthurufl  trioetegus,  var.  sarulvicmtU 

Acaiithiirus  blochi 

Naseus  unicornis 

Trachurops  roauritianus 

Carangus  melampygUH 

Carangus  chrysos 

Chorinemusi  sanrlipetri 

Upeneiw  trifafteiatus 

Upeneoiden  vittatiw 

Moronop8is  niarginatiis 

Apogon  auritUH 

Priacanthus  carolinus 

Cirrhites  forsteri 

Mugil  cephalotuH 

Aulo«toma  chinense 

Fiistularia  serrata 

Biilone  platyura 

Exoc(ietu8  speculiger 

ExoccBtufl  brachyptenis 

Haurida  nebuloHa 

Albula  conorhynchui* 

Muncna  undulata 


Locality. 


Present  identification. 


65 
65 
66 
66 
67 
68 
68 
68 
69 
70 
70 
71 
71 
71 
72 
72 
73 
73 
74 
74 
75 
75 
75 
76 
76 
77 


Honolulu,  Oahu 

....do 

....do 

....do 

Honolulu  Harbor,  Oahu 

do 

Honolulu,  Oahu 

Honolulu  Harbor,  Oahu 

Honolulu,  Oahu 

do 

do 

do 

do 

Waialua,  Oahu 

Honolulu,  Oahu 

Honolulu  Harbor 

Honolulu,  Oahu 

Honolulu  Harbor 

Honolulu,  Oahu 

Honolulu  Harbor 

do 

Hawaiian  Islands 

do 

Honolulu,  Oahu 

do 

Coral  reefs,  Honolulu,  Oahu. 


Stethojulis  axillaris. 
Cheilio  inermis. 
Thalassoma  duperrey. 
Abudefduf  abdominalis. 
Hepatus  sandvicends. 
Hepatus  guntheri. 
Acanthurus  unicornis. 
TrachuropN  crumenopthalma. 
Carangus  melampygus. 
Carangus  crysoe. 
Scorn  beroides  sancti-petri. 
Pseudupeneus  multiuMciatus. 
Upeneus  arge. 
Kuhlia  malo. 
Foa  brachygramma. 
Priacanthus  cruentatus. 
Paracirrhites  forsteri. 
Mugil  cephalus. 
Aulostomus  valentini. 
Fistularia  aerrata. 
Belone  platyura. 
Exocoetus  volitans. 
Parexoccetus  brachypterus. 
Saurida  gracilis. 
Albula  vulpes. 
Gymnothorax  undulatus. 


Steindachner  (1876)  in  his  Ichthyologische  Beitrage  (V)  records  as  new  two  species 
from  the  Hawaiian  Islands,  M*yrfmopHh  argentens  var.  sandvlcensU  {—Kuhlia  malo)^ 
and  Apr  Urn  nucrodtm  ( =  Ajmlun  m  Icnnhm),  Th  ree  years  later  (1879)  the  same  author, 
in  his  ''  f^bor  einige  Seariden  aus  Polynesien,"  describes  Searus  (Searus) persj>iciUutiis 
(=  Call yodon  per npivU lilt uh)  from  the  same  islands. 

The  Chnlltmgei\  during  her  memorable  voyage,  stayed  a  fortnight  at  Honolulu 
and  five  days  at  Hilo,  at  which  places  27  species  of  fishe.s  were  secured.  The.se  were 
recorded  by  Dr.  Gunther  (ISSO),  in  his  report  on  the  shore  fishes  of  the  voyage 
of  the  Challenger,     The  list  is  as  follows: 

Fishes  collected  at  the  HnnHiiian  Islands  by  H.  M.  S.  Challenger, 


Nominal  species. 


Volume. 


Zygwna  malleus I  I,  pt.  VI , 

Dules marginatus (  I.pt.VI. 


Scorpfiena  nuchalis 

Cirrhites  arcatus 

Cirrhitichthys  maculatus 

Caranx  crumenopthalmus 

Caranx  hippos 

Acanthurus  blochi 

Upeneus  trifasclatus 

Polynemus  sexfllis 

Qobius  stamineus 

Gobius  snndi^icenxis 

Eleotris  fusca 

Sicydium  niffrencrns 

Lentipes  coricolor 

Lentipes  seminudiuf 

Mugil  dobula 

Dascyllus  albisella 

Julis  obscura 

Rhomboidichthyspantherinus 

Chanos  salmoneus 

Albula  conorhynchus 

Mureena  fiavo-marginata 

Muraena  (?)  sp 


VI. 
VI. 
VI. 
VI. 
VI. 


Dorvichth  ysptettro<«Tiio . 
Balfstes  bunlva 


I.pt 

I,pt 

I.pt 

I.pt 

I.pt 

I.pt.  VI 

I.pt.VI 

I.pt.VI 

I.pt.VI 

I.pt.VI 

I.pt.VI 

I.pt.VI 

I.pt.VI 

I.pt.  VI 

I.pt.VI 

I.pt.VI 

I.pt.VI 

I.pt.VI 

I.pt.VI 

I.pt.VI 

I.pt.VI 

I.  pt.  VI 

I.pt.  VI 

I.pt.VI 


Page 


Plate  and  figure. 


Locality. 


59 


59 
59 
59 
59 
59 
59 
59 
50 
59 
60 
(VO 
60 
61 
61 
61 


59    Honolulu 


Present  identification. 


Hilo  and  Hon- 
olulu. 

Honolulu 

....do 

....do 

....do 

Hilo 

Honolulu 

....do 

'  Hilo 

I  Honol ulu 

do 

1 do 

XXVI.  C ' do 

I  Hawaii 

Honolulu 

I  Hilo 

61  ; Honolulu.... 

61     XX VI. figs.  A  and  B.... do 

61    do 

61  ' do 

61  i Hilo 

61  ! Honolulu. . . . 

61  ' do 

62  1  XXVI,  fig.  D do 

62  ' do 


Sphyma  zygsena. 
Kuhlia  malo. 

Sebastapistes  nuchalis. 
Paracirrhites  arcatus. 
Cirrhitus  marmoratus. 
Trachuropw  crumenopthalma. 
Carangus  forsteri. 
Hepatus  guntheri. 
Pseudupeneus  multifasciatus. 
Polydactylus  sexHIis. 
A  waouM  Bt  am  i  neus. 
Mapo  fuscus. 
Eleotris  sand  wicensis. 
Sicydium  stimpsoni. 
I..entipes  concolor. 
I^entipes  neminudus. 
Mugil  cephalus. 
Dascyllus  albiselta. 
Thalassoma  tmllieul. 
Platophrys  pantherinus. 
Chanos  ohanos. 
Albula  vulpes. 
Gymnothorax  flavimarginatus. 

(?) 

Doryrhamphus  pleurotaenia. 

Mellchthys  raduls. 
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Steindiichner,  in  1878,  described  one  new  species,  Jli/xus  {XeomyxijJi)  Hclaten 
{—Cha*jwmn(jn  clutptal!)  ivoxw  the  Hawaiian  Islands,  and  (jarman  (1880)  described 
Tri/(/ofi,  /uta  {= J}iffif/<itf\s  lijfa)  ivoin  the  sAUK^  place,  the  specimen  having  been  col- 
lected by  Andrew  (larrett.  Two  years  later  Smith  and  kSwain  (1882)  published  in 
the  Proceedings  of  the  U.  S.  National  Museum  a  report  on  a  collection  of  lishes  from 
Johnston  Island.  This  collection  was  made  in  1880  })y  the  captain  of  a  vessel  belong- 
ing to  the  North  Pacific  Guano  Company  at  the  instance  of  Dr.  Jordan,  who 
supplied  the  vessel  with  a  can  of  alcohol  for  preserving  the  specimens.  The  collec- 
tion contained  27  nominal  species,  5  of  w^hich  were  described  as  new  by  Smith  and 
Swain.     The  list  is  as  follows: 


Fii<fw8  roUectrd  at  Jolnudim  Inland  hij  a  vcmH  of  the  North  Pacific  (inano  Company  in  ISSO. 


Nominal  HiuM-ies. 


PRKf.; 


Tresont  ideiitUication. 


Ophichth.vH  ( IMstMloiitophlx)  ntifpiirus TJO 

(iymiioinura'nH  tigniia !  1*21 

AiiltMtomiiM  chinensiH 121 

Folynenms  kuni I  122 

Seonibroides  sancti-iK'tri 124 

(Viranx  Rvrancwtethoides ,  I2f) 

HolorenthiH  leo 125 

Holweiitrus  erythni;UH 127 

Kuhlia  taiiiura 12K 

rpene»iH(Ta.»wilabriM 12t) 

rjuMUMis  iW//>T i;K) 

ITpoiieuK  ( Mulloidcfi)  vaniooh'ii'^is VM 

riteiH'U.s  ( Mulloidrs)  pnorlnlatiif ]:V2 

ChiliiuiK  diKraininiiH i:t3 

S<'arus  pcrNpiciUatiiM i  184 

JuHh  ivr/iVvi/«V» y.Vy 

Julis  clcpififdniliif I  \'M\ 

Harpe  biliinulata 13«i 

('hK'todon  Hetifer 1:^7 

AeanthuniH  triontegns i:^ 

Na<eii8  lituratns 13V» 

BaliHteH  aciileatiLs 139 

BalLotcs  buniva '  HO 

OHtracion  pun<rtatum lio 

Tetrodon  mcU*aini» I  141 

Diodon  hyatrix 141 

Plat4)phryH  in^ireiiN I  142 


MyrichthyH  stypunis. 
Sc'utiraria  tif^riiia. 
AuloHtomus  valentini. 
Polydactylus  sextlllH. 
Sc'umberoides  sancti-petri. 
CaraiigoideM  Kyinno8tethoide8. 
H(»l<K'entrii8  Hpinlfer. 
HoUwentruH  er>'tbni*us. 
Kuhlia  Uvniura. 
Pseud  upeneuM  era«8ilabris, 
PHcudunonouM  multifaxciatus. 
M  u 1 1< )i<ies  van icolensis. 
M ul h )idos  preorbitalis. 
('litMlinus  noxagonatUM. 
CallvjHioii  ]H>rsi>ioiIIatus. 
ThaiassfHiia  ballieui. 
Thalassonui  duperrev. 
I^'pidai>lois  aUx^t.'Liilatu.s. 
Cha-ttwion  Hctifer. 
liepatus  Handviconsis. 
Callicanthus  litunitus. 
Halistapus  acuIeatUH. 
MeliehthyK  radula. 
Ostrneion  lentiglnosum. 
Tftraodon  laoryiiiatus. 
DiiMlon  hystrix'. 
PlaUiphryg  mancuH. 


Steindachner,  in  1887,  raised  to  specific  rank  Morotufpsls  ar<feutf'fis  i«uuhHet^hi<is 
{—  Kuldla  liialo)^  from  these  islands;  and  in  1893  he  described  2ryrlj>r!Ht!i<  p!Uwa,r!l 
from  Honolulu.  Jenkins  (1895),  in  the  Proceedings  of  the  California  Academy, 
described  its  new  Ranzanm  laakaa^  from  a  specimen  forwarded  to  Stanford  Univer- 
sity by  Mr.  Charles  R.  Wilson,  of  Honolulu,  the  lish  having  been  captured  at  Pearl 
Har])or  January  2.5,  1892,  by  Mr.  Hiel  Kapu. 

The  next  imi>ortant  contribution  to  our  knowledge  of  the  ichthyology  of  the 
Hawaiian  Islands  is  the  paper  ))v  (lilbert  and  Cramer  (1897).  While  engjiged  in 
surveying  a  cjible  route  between  California  and  Honolulu  in  December,  1891,  the 
Alhiifross  made  eight  hauls  with  th(»  beam  trawl  in  Ivaiwi  (/hann(»I.  Of  th(»  28  species 
(bv  error  given  as  2H  in  the  introduction  to  the*  report),  215  were  thought  to  l)e  new  l»y 
Gilbert  and  Cramer.     Three  new  genera  also  were  l)ased  uj)on  this  collection. 
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Fishe*  collected  at  the  Hauxtiian  Islandn  Ity  Hit  Alltotroas  in  189 L 


Nominal  speciefi. 


Prom  vllaD  tor  alrocki 

Congermursena  srquorea  — 

Chlorophthalmiis  proriden* . 


DiaphuM  urotampu* 

DiaphiiR  chrymrhynchu». 


Myc'tophum  fibulaium . . 
DaNyacopeliLM  prUtilcpi* 


Paifc, 


405 
406 

40(i 

408 
409 

411  I 
412 


Plate  and  flgfiire. 


XXXVI,  fig.  1 
xxxvir 


No.  of 

AlbatroMR 

Rtation. 


NoosoopeliiH  macrolepidotiiK I    414 

Arayripvus  ephippiatun 

Polyipniw  HpinoHiu* 


MelanoHtoma  argyreum 

Htomoptyx  diaphana . . 
Scorpirna  rrmigeni 

PeriMtedion  hian» 


OHorhynrhui  parallehu. . . 

Cfplorhynchuj*  qladivM 

Otlocepfuiiws  anpenwrinu* 
NracrouruN  ectenet 


Maeroume  propinquw 
Macron  ru8  httto^ttttnu 


MarrouniM  ffihher. 


414 
416 

416 

416 
418 

419 

421 
421 
422 
423 

424 
425 
426 


XXXVT,  flg.  2...J 

XXXVIII,  fig.  1.. 
XXXVIII,  fig.  2.. 

XXXVIII.  fig.  3..' 

XXXIX,  fig.  1.... 


XXXIX,  fig.  2... .1 
XXXIX.  fig.  3....  { 


XL 

XLI,  figH.  1.  2 I 


XLI,3 

XLII.  fig.  I. 
XLIV,  llg.  1 

XLII,  fig.  2. 


XLIII 


XLIV,  fig.  2 I 


Hymenocephalus  antrmut !    428;  XL VI,  fig.  2 


Trachonunifl  i^ntipellin. 
( 'haliniira  demmuia*.  . 


429  I  XLV,  fig.  1 

430  XLV.  fig.  2 


OptonuniH  lUhtroiUm '    431  ,  XLVI,  fig.  1 


Malaoocephahifl  lirrlH 432 


Petecanirhthyn  crumrna/h 4;W 

MalthopRiH  mitrigrr 434 


XLVII. 


] 


XLVIILfigR.  1.2. 


I 


3472 
3474 
3475 
3476 
3467 
3472 

'280  (Hurfatre 

tow  net). 

»467 

286(Hurface 
tow  net). 

f  3470 

[  3474 

3472 
5M76 
3476 
3472 
3473 
3476 
3470-ftl?2 
3476 
3173 
34?2 
3470-»476 
3473 
3473 
3475 
3474 
3475 
3474 
3475 
3467 
3470 
3471 
3476 
3474 
»470 
3472 

3471 
3474 
3475 
3476 
3470 
MT2 
3475 
3476 
3172 
3476 
3467 
3472 
3476 


47724 
47696 

47715 


47711 
47737 


47708 


47706 
47721 
47718 


Present  identificati* 


Promyllantor  alcocki. 
Ck>ngrelluA  {equoreus. 

Chlorophthalmufl  proridi 

Diaphoa  urolampus. 
Diaphiii*  chrysorhynchuti 

Myctophum  fibulatum. 
DaHyneopeliiM  pri^tllepiH. 

NeoHCopelus  aleooki. 

Argyripnufl  ephippiatun. 
PolyipnuA  nuttingii. 

SynagropH  arg}'rea. 

Stemoptyx  diaphana. 
Setarcnes  remiger. 

Perifltedion  hian9. 

C-aMorhynchufl  parallelw 
Ccelorhynehus  gladius. 
MateocephaliM  acipeniKi 
Macrounu  eotenen, 

Macrounui  propinquiu. 
MacrouniH  holooentrua. 


1^47733     Macrounui  gibber. 


47735     HymenocephaliiA  antraet 

47980     TrachonuniA  wntipellia. 
47704  I  Chalinura  ctenomelas. 


47729     i)ptonuni.*4  atherodon. 


Malacoceplialufl  Ispvis. 


48738 


PelecaniehthyB  crumeoa 


47700  i  MalthopRia  mttriger. 

i 


In  1896  and  1897  Dr.  Schauinsland,  director  of  the  Bremen  Museum,  du 
vo3'age  in  the  Pacific  Ocean,  made  collections  of  tishes  at  various  places 
obtained  al>out  160  species,  117  of  which  were  from  the  Hawaiian  Islands  (Oal 
Laysan).  The  collections  were  reported  uix)n  by  Dr.  Franz  Steindachner  ( 
who  described  9  of  the  species  from  the  Hawaiian  Islands  as  new. 
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Fish^  oUakied  ai  the  Hawaiian  Itiand*  hy  Ihr.  Srhauindaud  in  1S96  and  1897. 


:■! 


1;; 


"; 


Nominal  9|iecies. 


Paire.  'flij^^^  Locality.  Prwient  idiMitifioiitiun. 


t 


I  : 

EahliA  nulo '  483  i Layaanand  Hoiii>lulu  ;  Kuhlia  malo. 

PmrantbiLohamrur 484  , do Priacanthiis  meeki. 

Apoiroo  « PnMiapi«x>n  >  f renatuff 4*4  I Honolulu :  Amia  smyderi. 

A|w^«.»n  macnlifenM j  4M    Layaan Amia  maeulifera. 

Aprk»n  rimrens ;  4W  ! Honolulu Amia  vireseena. 

Malk>i«les ptiugeii 4k5  I  111,4 do MuUoides  pflucreri. 

3Iq1)«>m]«9  eiTtnrinus* '  485   La)*8an Mulloide«  ery tnrinus. 

MaJk>i«l««auriflamma 485! Layrain  and  Honolulu  Mulloides  auiiflamma. 

Ftrap^Deiis  oycloiiiamuv :  486, Honolulu |  Pwudupeneui*  chryserydroR. 

P)inip*?>neii5  pleanvtigma 486   LavKan INeudupeneus  pleurrmtigmH. 

Purope-neos  aiiu^ilunui \  486   Honolulu INeudopeneuM  iratenMilus.  ' 

Pkrop^meus  triuM.*iati» ,  486   do I'neudupeneu.H  multifa.«iriatUA.  I 

l'peo««Md«  t*nl€n>lenis '  487    do rpeneusta-nioplenu*. 

;k^sx*iloa  grand4iculi«. 487    do Monotaxln  i^randoculiK.  | 

(TurUMl^in  auriifa |  488   do Charlodon  setlfer.  3 

ClttUjcl^ia  fnrmblii '  488    Laynan Chii-todon  frvmblii.  ♦ 

CbKo<l«>n  quadrimaculalun '  489  ^ Honolulu  and  Laysan  Cha'todon  quadrimaculatns.  \ 

(1tticKl«>n  lunula 489* Honolulu Cha'todon  lunula.  j 

rb»t4;*J«>n  lineolatus 489   do Chaetodon  lineolatUD.  « 

CtutuWl* 41  miliaria 489    Honolulu  and  Laysan  Cha'todon  mi liariii.  j 

C1wku«>«Forfipiger)  lon^nwtrijt 489   Honolulu Foreipiger  longiruHtri«.  ', 

ZAOclvis«<'i«nutu^ 4?<9    do Zanclim  fanitsoens.  i 

Pim^k^ptcYwt  fu.»<>n<t 4?*9   Honolulu  and  Laysan  Kyphixtas  fiLsciu*.  • 

(lTrh.it«9(.\mblvciiThite9i)  arcatUM 490    Honolulu Paracirrhites arratu.*).  i 

C!rrhi«e4  fonoen 490   do Paracirrhilw  forsteri.  t 

Cirrhit«?»(Ciniutiehtbyii)  nuu-ulatus 490    Htmolulu  and  laysan  Cirrhitus  mannoratin. 

CirTtiit4?3tdLnctUi .* 490    Honolulu Faraoirrhites  cinotuu. 

ChikMUM^ylusf  TitUtus 490   do ChilodactyluM  vittatuii. 

Scorpoerna  inbbiiMi 491    do So«>rpafn<»ptd8  gibbiKa. 

Ho)nrr«mtnun  aiirenteuin '  492    Honolulu  and  laysan  Holocentru8  Hcythnipa. 

Holoc-exitniin  diadema 492    do Holoeentnis  diadema. 

Mjrripiristif  mardjan 492    Honolulu Myriprii^tis  murdjan. 

Mrrif*ris(ti»^HokHrachltf)  lima 492   do Holotrachvs  lima. 

h^yii«rKnit«i  siexfilis 492    do Polydacty liis  wxfilifu 

AnatJbftnnis  doffumieri ". '  498   do Hepatus  dUMnimieri. 

.\cuiclitin»  flarewenji 493   do Z<'bra.«oma  flaveacens. 

ArantkitirwoIiTaceaff 498   do Hepatus  olivaceus. 

ArancJbftures  lineolatus 498   do He{iatU8  atramentatwi. 

Acancbunistriuiit«^is 493   Honoluluand  Laysan.  HepatUMsandvieemtis. 

.\m)t  ti tiros  achill«9 '  493   Honolulu ' Hepatu^i  aehille$t. 

Arancfft vra9  Mpunctatus 494    do Hepatus  eh»ngatiui. 

Aetnttttmu^Harpumsi)  h)'pi*i'lopti'nis 494     IV,  1 do Zebnu^)ma  veliferum. 

Acant ftxunu  « Ctenodon )  nng«iiui!< 494    do Ctonocha'tu.s  8trigomi9. 

X«en:9  uiiicomi.« 495   Honoluluand  Laysan.  Acanthunu«  unicomiH. 

Sa^o:*  liTlumia* 495   Honolulu Callii'anthui  lituratua. 

Cmuix   •H)-p(icaranx)  specitvuA ■  495   ()ahu.  Pearl  Harbor  . .  Caranx  HptH'iomis. 

Ouiax  iitiK^Mlw 495   Honoluluand  Laysan.  Carangus  ignobilit*. 

C^ranx  (Selart  affinis 495   Honolulu Carangu.«<  affinis. 

OuiQ-X  cnimenopbthalmuH !  495   do Trachurons  crumenophthalma. 

V"*°  X  ferdau 495    do Carangoides  ferdau. 

WBCtpc^r-ros  sanc*ta^■helen» 495   do I>ecaptenis  pinnulatus. 

Cbonx»e-]nii9  moadetta 495   do Scorn beruideit  tolooparah. 

22P*'"»«» '■D<^>-p«trt 496   do Scomberoides  sancti-petri. 

J^J^^cfcamii^adii 496     III,  5 do Osurus schauinslandi. 

Malacmxithuii  h<Fdtii 497    do Malacanthu^  panipinnis. 

Aat«im«ria9  commenionii 497   Lay8an .VntennariuM  commerfionii. 

"'j"r»«.^f)ten»orienUli5 498   Honolulu Ccphalacanthus  orientaliM. 

JJ^yj^tfdentiilast 499   Layr<an Salaria.«<  cdentulus. 

gJ'y'^t'tM  •fam 500   Honolulu  Sphyra^na  commentonii. 

J2S*J»^!<f»M' 500   LavMin Mvxua  {lacificus. 

*JPV<*«*ala 501    Honolulu Mugil  ccphaluH. 

«2?**<^»«B* chlnease 502    Honoluluand  Lav^an  Aulotitomus  valentini. 

?,"3^^^o«i/m 502    Honolulu Chnmiln  ovalis. 

}?,JJP?<l«*>o«xalilij« 502    Honoluluand  I^yitan  Abudefduf  alidominalis. 

t!:yf*Jyt<idr>n  <  Paraglyphidfidon  j  mela* .502    Lavmn Abudofduf  M>nlidu.s. 

»JJJ>*Ix»trimaculalu» 503   Honoluhi  IhiM-vlhisalbiitella. 

^JP^  tkilaiiulata 503   do U>pidaplois  albot:iniatiL«. 

-  "^^*»radiatu.« 504    do Cheilinus  diagrammu.-*. 

5(M  ■ do Cheilinus  biniaculatus. 

504   do Stethojulis  alUnittaU. 

ymtrn*-*   i~  '— ■'^"•'^"~— ' 504  ' do Novaculirhthyx  ta'uiurus. 

"^'fttmr-?      tlnii!«tia«  \  pavo ,505   do InfUitius  iiavoninuj*. 

NotIt-'*^  <Inii?tias«>  nigra 505     IV. 2 do Iniistius  nigcr. 

jy||J^^^*'Inii»tiiwj  tctrazrtna 505   do Iniistius  (Hivoninus. 

jQl^_r**pemei 506    Honoluluand  I^ivKan  Thala'«4i»ma  duperrey, 

jQli, ^**>brcirtifma 506   do Thala-vstmia  uuibn««tignia. 

Jnljj  J^'^'ponea* 506   do Thalassoma  nurpurt'um. 

Julbc^JK^?**^^ ^*^   Lay^an ThalaK^tma  lUM-um. 

(i,j„ir^J5^wa 506    Honoluluand  laysan  ThalasH>ma  Ijallieui. 

jj^^^gj**** *'^*^*^'' I  •5^' Honolulu <;omph<M)us  tricolor. 


^*^^«*^biiiiaculatu» 


SjIiS?  «»li»  alboviiiata 


rhaMVa***  *■*""* '^7   dt» Gonipho^ux  varius. 

CoSr^i'**™*'* 5^    ^'* Chcilioinennis. 

«^^  *«*iilli«>Uir 507     V.2 IIon(»lnlu  and  laysan  ('oh«<  venusla. 

^^  »**»lfhrtTima •  507   Honolulu Juli.s  pulcherrima. 
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Vls^hes^  obtainexl  at  the  Haivdiinn  Jflnnd:^  hy  Jh.  Scfuiuiwdand  in  1896  and  1897 — Continue*!. 


Nominal  8pecie8. 


I'aife 


Coris  araenleo-rtriata fi07 


Corifl  schauinMandii 

PtwudcMCHniH  tro«K'heliI 

Pseud()scHni8  batavieiisiH  . . 
P8eudo8C'4iru8  HumliawensiH 
Callyodoii  geni8tratu8. 


Callyodon  Kpinideiis i    509 


Platophrys  pavo 
Platophrys  pantheriniw . 
Hemirhamphus  pacijtcus 

Belone  annulata 

Belone  platyura 

Excx;cetii8  brachyptc^niM 


Exoccetus  bahiennis 512 


Exoccetui)  negleotUB. 

Synodu8  variua 

Albula  gluHSodonta. . 

ElopHsaurus 

Chance  chanos 

(k>nger  marginatus . 


Murasna  flavimarginnta 514     VI,  3 


Locality. 


Honolulu 

do 

Laynan 

Honolulu 

Layman 

Honolulu 

Laynan 

Honolulu 

do 

Laynan 

Honolulu 

Laysan 

Honolulu  and  Laysan 
Honolulu 

do 

Honolulu  and  l^ynan 
Honolulu * 

do 

do 

I^ynan 


Present  identiflcatiou. 


Mursena  laysana I    515 

BalisteM  vidua I    516 

517 
517 
517 
517 
517 
517 
517 


VI  1  2 


Balistes  aculeatus 

BaliKtes  rectanguluH 

BalistCM  (Melanichthyn)  buniva 

Balistes  (Parabali^tes)  ringens 

fialistes  ( LinruH)  aureolus 

Monacanthus  Hpilosoma 

MonacanthuH  pardalifl 

()atTarion  punctatus 1    517 

Oittrarion  diaphanu8 |    517 

Tetrodon  maivaritatus 518 

Tetrodon  cauoofawiatus I    518 

Diodon  niaculatus I    518 

Camharias  ( Prionodon )  gangeticun 519 

Galeus  vulgaris I    519 

AetobatiH  narinari I    519 


111.3. 


Lay»an 

Honolulu 

LayHan 

Honolulu 

Honolulu  and  Laysan 

Laysan 

do 

do 

Honolulu 

do I 

Laynan  and  Hawaii ... 

LayKan ! 

do 


.do 
.do 
.do 
.do 


Coriii  rosea. 

Coris  ballieui. 

Callyodon  troficheli. 

Callyodon  bataviensis. 

Callyodon  erythrodon. 

Cr>'ptotorau8  sp. 

CryptotomuH  gp. 

PlatophrysRp. 

Platophry'8  pantherinus. 

Hyporhamphus  paeifioua. 

TyloBurus  giganteu«. 

Belone  platyura. 

Parexoecetus  brachvpterua. 

Cypfiilunw  bahienaiH. 

Cypsilurus  aimuH. 

Synodu8  varius. 

Albula  vulpes. 

Elop8  saurus. 

ChanoH  chanoR. 

Leptocephalus  marginatus. 

Gymnotnorax   steiiidachneri,  iis- 

part. 
Qymuothorax  laystinus. 
Balistes  vidua. 
BalistapuN  aeuleatus. 
Balistapufl  rectangulus. 
Melichthys  radula. 
MelichthyR  radula. 
Canthidermis  aureoliut. 
Stephanolepis  ApiloHomus. 
Cantherinei)  nandwichiensia. 
OKtracion  lentiginoRum. 
Lactoria  galeodon. 
(^nthigaster  1a<'tator. 
Canthigaster  bita'niatUH. 
Diodon  holacanthu8. 
CarchariaH  nesiotef*. 
GaleuM  japonlcus. 
St<.»a8odon  narinari. 


A  numl^er  of  fishes  were  obtained  by  the  (listinguished  ornithologists,  Dr.  John 
K.  Townsend  and  Mr.  Thomas  Nuttall,  during  a  trip  to  the  Hawaiian  Islands  in  1835, 
and  by  Dr.  Townsend  ah^ne  in  183(>.  Later,  Dr.  William  H.  Jones,  U.  S.  Nav3% 
collected  some  specimens,  and  later  still  (October  and  November,  1893)  Dr.  Benja- 
min Sharp  made  a  small  collection  at  Honolulu.  All  of  these  collections  found  their 
way  to  the  Philadelphia  Academy  and  were  reported  upoii  by  Mr.  Henry  W.  Fowler 
(1900).  Of  a  total  of  lol  species,  C>  were  regarded  as  new  and  8  were  too  badly 
preserved  for  positive  identification.     The  list  is  as  follows: 

Pishes  recorded  from  the  Hawaiian  Islands  hi/  Henri/  W.  Fowler  in  1900. 


Nominal  8pe4*ie8. 


I>eiuranuR  seraicinetus 

Myrichthys  magnificu.s 

Lycodontia  eurosta 

Lycwiontis  acutirrwtris 

LycodontiH  kaupi 

Lycodontis  pM«eudothyn4oidea. 
Lyeodontis  ]m.rvibniiichuUi*. .. 

Echidna  zonata 

Echidna  polyzona 

Elops  sauruH 

Stolephorus  purpureun 

Synodus  i^harjn 

Saurida  tunibil 

Rhino8Coi»eliLs  c«)ru»can8 

Hemimmphus  depauperatus. 

ParexotMi»tus  mesogaster 

Exoc(t»tu8  volitaiis 

AuloMtomua  chinensln 


Page. 


4M 
494 
494 
494 
494 
494 
494 
495 
49G 
496 
497 
497 
498 
498 
499 
500 
500 
500 


Plate  and 
tigure. 


Prewnt  identification. 


Leiuranus  semicinctus. 

XVIII,  3..    Myrichthys  magniticiw. 
XVI II,  4.. I  Gyinnothorax  eurostiis. 
XVIII,  5..    Eurymyctera  acutirostris. 
XVIII.  C   Gymnothorax  undulatus. 
I  Gymnothorax  undulatus. 

XVIII,  1..    Gymnothorax  layaanuM, 
XVIII, -2..    Echidna  zonata. 

Echidna  zonata. 

Eloi:»8  saunis. 

XIX,  1 Anchovia  purpurea. 

XIX,  2 Synodus  varius. 

Stiurida  gracilis. 

Centrobranchus  cha^rtK^ephaluj*. 

XIX,  3 Hemirarophus  depauperatUM. 

'  Parexoc<vtU8  brachypteru.s. 

i  Ex(HMetus  volitann. 

Aulostomua  valentini. 
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Fifhe^  rerordetl  from  the  Ilau-aiian  IdnmU  hj  Ifenrif  W.  Fmder  in  1900 — C'ontinuefl. 


Nominal  t^peoies^^ 


MairiJ  kcUartii 

Sphfraeiu  commemonii 

P»>lT(iAeiylu»  pfeifferi 

MrfipriWis  mardjan 

Hol«^<**-rUTOS  diadema 

HnlocroDtnis  dipk>xipht» 

Tnchurmtps  erumeDuphthalmos 

CanuiJC  latu? 

Kulia  mak) 

Epioe-plielas  fuacnguttatiu 

Apfioo  mifrolepis 

Spaioffoxnuji  unioolor 

Cirrhil*^  forrteri 

Tetntirmchmom  trimaculatum . 

Eapoouirentrus  nigricans 

Abudef^l  of  nurdido!^ 

Ab<idef«l  uf  wxfajtriatui* 

Abodefd  iif  limbatwt 

AnAnii:r«e<  neruleopunctatus 

Aiampwcfl  cuvieri 

StetlK»j  iilis  tibovittata 

^ethcijulu  Axillaris 

Mjkcn>pbanmgodon  geoffroyi 

Hfiniptemnotu?  Cfpri 

TluU9«w>imi  aDfiteiisLi 

ThaUjwc»ma  hebrmica 

Tluil&9«^>iiu  parpurea 

GompHoMis  tricolor 

Gi«Dpb«  wio  rarius 

Cora  ^ainurdi 

CoraavKUla 

Cora  flk  vorittau 

Chelllo  inermis 

^<»rtiehth3rs  auritust 

Crrpiou^inaM  Mndwicenjiis 

J'W'is  ovicepn 

Fr«ttpi|ifer  longirortris 

Ch»U«lr»n  mi^ris 

ChartorloTi  wrtifer 

Chxtrtdon  binoelLatiM 

Ch*tiKlc»ii  unimaculatiui 

('hanorlon  qoadrimaciilatu^ 

O»to<l«jn  omatiapimiis 

tTMrt«ioii  taonigrum 

Ztoclus  cornntoj* 

MoDoeercB  anicomiai 

Teaihis  trioetegiv 

Trathia  gutuunfl 

Teothia  annularis 

Temhia  achilles 

BtBrtapus  bursa- 

5*^i**Pas  rectangulus 

Ciathldennis  oculatus 

CtaUwrrines  nndwichienHis 

M(m»cantha«  spilowtma 

§*ew>iii„  fiorealis 

""^"^'Ua  makua 

s?*^**'>p«iji  guamensL'* 

g»«*pL«t«?!«  rtrongia 

pJ^pa-nopiL-i  diaboliij) 

52!1V*^**"*  maculatus 

2P**««<*ntha«»  oriental  L« , 

ti«>lnsfu^n„ 

?■?*»  tlboponctatus 

^iwpapuenjiw 

^•■'^ifenivittam? 

J'J^crajsrilabrij* 

S^ilbe!Ct?n.*i 

J}J^kirte«  filamentoraji 

J^wlentnliM 

S*««»/ribbifrons 

'^1?**  WriiilOMlS 

S^  brevb* 

T.^^UHmtendi 

**'^mrius  commersonii 


Page. 


500 
501 
501 
501 
501 
601 
nOl 
501 
502 
502 
502 
502 
502 
503 
50:i 
504 
501 
501 
50f> 
50f> 
50S 
508 
50S 
50S 
510 
510 
510 
510 
5)0 
510 
510 
511 
511 
511 
512 
512 
512 
512 
512 
512 
512 
512 
51 S 
518 
513 
513 
51 :  J 
513 
513 
513 
514 
511 
514 
514 
514 
514 
514 
515 
515 
515 
515 
516 
51 1; 
517 
517 
517 
517 
517 
517 
517 
517 
51 S 
51S 
51 M 
519 


I*luteand 
figure. 


I^esent  identification. 


I 


XX.  1 


Mogil  ccphalus. 

Sph)'nena  commcnionii. 

Polydactylus  scxfilin. 

Myripristis  munljan. 

Holoceiitnis  diadema. 

Holocentrus  diploxiphus. 

Trachuropw  cmmonophthalmH. 

CarangUK  forsteri. 

Kuhlia  malo. 

Kpinephelus  quemus. 

Apiiilns  micnxlon. 

Monotaxis  grandnculis? 

Paraoirrhites  forsteri. 

Dasryllus  albisella 

Pomacentrus  jenkinsi. 

Abudefdnf  Hondidus. 

Abiidefduf  altdoniinalis. 

Abudefduf  inifMripinniM.'i 

AnampKcs  cuvier. 
Do. 

Stetholulis  albovittata. 

Stethojuli.s  axillaris. 

Macropharyngodon  gcofTmy. 

Hemipteronotus  copei. 

Thalassoma  aneiteust'. 

ThalH.sNoma  duperrey. 

ThahLssoma  pun>ureum. 

Gomi)ho8us  tricolor. 

C.iomphiwsus  varius. 

Juli.x  gnimard. 

Coris  aygnla.o 

JuliM  eyaoiixii. 

Cheilio  inermis. 

Scartichthys  .«nnritus.a 

Calutomus  sandvicensis. 

Callyodon  oviceps.n 

Forcipiger  longirmtris. 

Cha'todon  miliaris. 

Cha'todtmsetifer. 

Cha-t<Klon  lunula. 

Cha-todon  unimacuIatiL«. 

Chatodon  qundrimaculatus. 

Chatodon  omatissimus. 

Chatodon  lunula. 

Zanclib*  canescen.". 

Acanthunis  unicornis. 

Hepatus  sandvicensis. 

Hepatiis  guttatus. 

Hepatus  matoidetf. 

Hepatus  achilles. 

Balistes  bur>ia. 

Balistanus  re<'tanguUL«. 

ranthinermis  angul<)su.<i. 

Cantherines  sannwichiensis. 

Stephanolepi.**  spil<*<<mius. 

Spheroides  floreali.s. 

Kanzania  makua. 

Sel)a»topsi.«<  kelloggi. 

Seba.«*tapi.»:tes  gibmwa. 

S<M»rpanop8is  gibbom. 

Caracanthus  maculatito. 

Cephalacanthus  oricutalis. 

Eleotris  Ran<lwiciensis. 

Mapo  fuscus. 

Awaous  st^tmineus. 

Awaous  genivittHtiLs. 

Awnous  stamineu.«i. 

Echeneis  rem(>ra. 

Petnt«t*irtes  sp.n 

.^larias  edentuliis. 

.\lticus  gibbifrons. 

I  AlticUH  varioIoHU.»«. 

Alliens  brevi.M. 

XX.  3 i  Brr)tula  multicirrata. 

AntennariiLs  <'<»mnicrsonii. 


XX.  4. 


XX.  5. 


I 


a  Probably  not  Hawaiian. 
F.  r.  B.  1903—2 
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By  far  the  most  important  studies  of  the  fishes  of  the  Hawaiian  Islands  that  had 
been  made  previous  to  the  present  investigations  were  those  carried  on  by  Dr.  Oliver 
Peebles  Jenkins.  In  the  summer  of  1889,  Dr.  Jenkins,  then  professor  of  biology  in 
De  Pauw  University,  now  professor  of  physiology  in  Stanford  University,  fitted  out 
an  expedition  to  make  collections  of  the  fishes  of  the  Hawaiian  Islands.  He  was 
accompanied  by  Mr.  George  C.  Price,  now  associate  professor  of  zoology  in  Stanford 
University,  and  Mr.  Oscar  Vaught,  then  students  of  De  Pauw  University.  The 
expenses  of  the  expedition  were  shared  ]\v  De  Pauw  Univei^sit}",  Indiana  University, 
and  Dr.  tlenkins  himself,  the  former  institution  paying  the  major  part.  Several 
weeks  were  spent  at  Honolulu  by  Dr.  Jenkins  and  his  students,  and  a  brief  trip  was 
made  to  Hilo.  The  collection  obtained  wa.s  vastly  larger  than  any  previously  made, 
and  contained  no  fewer  than  140  genera  and  238  species,  of  which  7  genei'a  and  78 
spe<;ies  have  l)een  described  by  Dr.  Jenkins  as  new.  While  engaged  in  studying  his 
own  large  collection,  several  smaller  lots  of  Hawaiian  fishes  came  into  Doctor  Jenkins's 
hands,  viz:  Sixteen  species  of  shore  fishes  obtained  at  Honolulu  by  the  U.  S.  Fish 
Commission  Steamer  Albati^om  in  1891  while  making  the  Hawaiian  cable  survey;  18 
species  secured  by  Dr.  Jordan  at  Honolulu  in  1896,  when  the  Albatross  stopped  at 
that  place  while  on  the  fur-seal  investigation;  a  small  collection  made  at  Honolulu  in 
1898  b}"  Dr.  Thomas  D.  Wood,  then  of  Stanford  Univ^ersity;  another  small  collection 
obtained  ])y  Dr.  Wood  in  1899;  a  single  example  of  Ranzanla  makua  sent  to  Stan- 
ford University  by  Mr.  C.  B.  Wilson,  of  Honolulu;  a  few  species  obtained  at  Hono- 
lulu by  Dr.  Jordan  and  Mr.  John  O.  Snyder  when  returning  from  their  expedition  to 
Japan  in  1900;  and  lastly,  a  small  collection  made  in  1900  at  various  places  among 
the  Hawaiian  Islands  by  Mr.  Richard  C.  McGregor.  These,  added  to  the  collections 
made  by  Dr.  Jenkins,  make  a  total  of  147  genera  and  254  species,  of  which  7  genera 
and  94  spe^^ies  were  thought  by  Dr.  Jc^nkins  to  be  new.  Besides  the  94  species 
regarded  as  new,  62  other  species  were  for  the  first  time  recorded  from  the  Hawaiian 
Islands,  making  a  total  of  155  species  added  to  the  fish  fauna,  which  up  to  that  time 
consisted  of  but  99  known  species.  Four  papers  have  i-esulted  from  Dr.  Jenkins's 
studies  of  these  collections — three  preliminar\'  (1895,  1900,  and  1901),  and  a  final 
paper  (1903),  giving  a  full  account  of  all  the  species  represented.  Following  is  a 
list  of  the  new  species  and  new  genera  described  in  these  various  papers: 

^tiv  }^)ecleit  of  fishen  from  the  Hamiium  Islnmhy  in  rnrloiut  collertimutj  reported  mi  Inj  Dr.  O.  P.  Jenkins. 


Nominal  «pc<'ic8. 


1895. 


Ranzania  makua 

1900. 
Macmpharyn^odon  aquilolo. 

HaliclKercM  indesircns 

Hallchceres  lao 

Coris  lepomis 

Hemicorls  remediiis 

Hemlcoris  keleipionis 

Thalawwma  pyrrhovlnctum  . 

NovaoulifhtnyH  woodi 

Novaculic'hthys  entarifyreiis . 
Hemipt«r(>n<>tiii«  umbrilatiiN . 

IniiHtiUH  leuc*ojM>nu« 

Iniistiufl  verater 

CheilinuH  zonuniH 

AnampNCs  evermanni 

(!al<)tomuH  imidiaiiM 

Scarus  bninneuM 


Page  ami  figure. 


779,  frontispiece 


46,  fig. 

47,  fig. 

48,  fig. 

48,  fig. 

49,  fig. 

51,  fig. 
M.fig. 

52,  tig. 

53,  fig. 
53,  fig. 
•54,  fig. 

55.  fig. 

56.  fig. 

57.  fig. 

58.  fig. 

59.  fig. 


1  . 
2. 
3. 
4. 
5. 
6. 
7  . 
8. 
9. 
10 
11 
12 
13 
14 
15 
16 


Tyi>e  number. 


/..  S.  Jr.  r.  M. 


6130.. 
6131.. 
6132.. 
12141. 
6133.. 
6049.. 
6138. . 
6029.. 
5984.. 
6135.. 
6137.. 
5990.. 
6134.. 
61  :w.. 
12142. 
6139. . 


Prewnt  identifieation. 


Ranzania  makua. 

Marropharyngodon  geoffroy. 
Halieh«eres  omatiHidnins. 
Halieh(enw  lao. 
Julis  lepomis. 
CoriH  venusta. 
Coris  roMea. 
ThaIa!«<oma  duperrey. 
Novaenliehthys  woo<li. 

Do. 
Hemipteronotufl  umbrilatus. 
IniL««tiu.«(  pavoninuM. 
IniiHtius  niger. 
CheilinuN  hexagonatus. 
Anam]wes  evermanni. 
('alotomu8  irradian.M. 
Callyodon  brunneua. 
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NetiJ  ftpeciff  of  fifihes  from  the  Jfawaiian  hhtndsy  in  various  collecHous^  etc. — Continued. 


Normal  species. 


1900. 


ScaniB  jfilberti 

Soaru.s  paluca 

Scarus  ahula 

8caru8  miniatu8 

pHeudoscanis  jordani 

Fseuciochelliiiua  octotwnitt  . 

1901. 

Sphyrsena  helleri 

Sphyraena  8iuxlgra«si 

Anthias  fiiHcipinnis 

Aphareus  flavi  vultiw 

EupomaceTitru.s  nuirgiiiatu.s 

Chroinis  velox 

ChsDtodon  mantelliger 

Chfetodon  HphenospiluH 

Ostraeion  camurum 

Ovoides  latifrons 

Tropidichthys  jactator 

Eumycteria^  bitieniatiis  — 

Scorprenopsis  cacopsis 

ParaperciR  pterontigma 

Brotula  marginaliH 


Page  and  figure. 


Type  number. 


Present  identifleation. 


L.  S.  Jr.  r.  M. 


59,  fig.  17 

60,  tig.  18 

61,  tig.  19 

62,  tig.  -20 
(«.  fig.  21 
64,  tig.  22 


1903. 


»87,  fig.  1 

3«8,  fig.  2 

:W9,  fig.  3 

390,fig.4 

391,  fig.  r> 

'6%\  \\g.  6 

394,  fig.  7 

395,  fig.  8 

396,  fig.  9 

398,  fig.  10 

399,tig.ll 

400,  fig.  12 

401,  figs.  13  and  14 

402,  fig.  15 

403,  ' 


fig.  16 !  49694. 


6140. 
6141. 
6142. 
12144 
12143 
61-22 


Dasyatis  hawaiensis ;  4*20,  Pi.  I  . 

Dasyatis  sclera I  421 ,  PI.  I  . 

Ck)ngrellu8  bowersi |  422,  fig.  1 . 

Microdonophis  macgregori 422,  fig.  2 . 

Munena  lampra I  423.  fig.  3 . 

Mursena  kauila \  424,  fig.  4 . 

Gymnothorax  leucosticuis 425,  fig.  5 . 

Gymnorhorax  gmcllictiudu 1  426,  fig.  6 . 

Gymnothorax  thalassopteni.s 427,  PI.  II 


Gymnothorax  leucacme 

Gymnothorax  ercodes 

Echidna  leihala 

Echidna  vincta 

Echidna  obscura 

Echidna  psalion 

Cypsilunis  atrisignis 

Myripristis  sealel 

Serioia  spama 

Decapteru.M  canonoides 

Carangus  hii)i>oides 

CarangU8  rhalxlotus 

CarangUH  politus 

Fowleria  brachygramnui** ... 

Apogon  menesemus 

Priacanthus  meeki 

EteliscuH  marshi 

Pseudupeneu.s  porphyrons . . . 

Chromis  elaphrus 

Calotomus  cycluru.s 

Calotomus  snyderi 

Bcaridea  zonarcha 

Scaridea  balia 

Teuthls  leucopareius 

Teuthis  umbra 

Ttnthis  gOntheri 

AcanthuriLs  incipieuM 

CaUiCAnthus  mctoposophron 

Tropidlchthys  oaliuensis 

Tropidlcbthysepilamprus .  . 

I.A(>toria  galeodon 

Diodon  nudifrona 

Cirrhitoidea  t>imacula 

Set)a8to(»8i8  kelloggi 

Sebastapistes  corallicola 

Subastapistes  coniorta 

Selmstaplstes  galactacma 

Dendnxrhiru.s  chloreus 

Eviota  eplphanes 

Chlamyues  laticep» 

(fObionelluR  lonchotus 

Enypnias  oligolepis 

Tripterygion  atriceps 

Balarias  cypbo 

Salaria.s  saltans 

8alaria8  niMhis 

Aspidontus  brunneolus 


427,  fig. 

428,  fig. 

428,  fig. 

429,  fig. 

430,  fig. 

431,  fig. 
436,  PI. 
439,  fig. 
442,  fig. 

442,  PI. 

443,  fig. 

444,  fig. 

445,  fig. 
447,  fig. 

449,  fig. 

450,  fig. 
452,  tig. 
4M,tig. 
457.  fig. 
465,  fig. 

467,  fig. 

468,  fig. 

469,  fig. 

476,  fig. 
477.... 

477.  fig. 

480,  fig. 

481.  tig. 
485,  fig. 
485,  fig. 

487,  fig. 

488,  tig. 

489,  fig. 

492,  fig, 

493,  fig, 

495,  fig 

496,  rig 
498,  fig 
501,  tig 
503,  fig 
503,  fig 
604.  tig 

505.  fig 

506,  fig 

508,  fig 

509,  tig 
610,  tig 


50689. 
50721 . 
50680. 
.t068'I. 
50681. 
50679. 
50(il9. 


8.. 

9.. 

10. 

11  . 

12. 

Ill 

13. 

14. 

IV. 

15. 


16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 


29. 
30. 
31. 
32, 
33, 
34 
35, 
36, 
37, 
38 
.39 
.40 
.41 
42 
43 
.44 
.45 


.46 
.47 
.48 
.49 
.50 


50682. 

50843. 

50844. 

r»0687. 

5068(;. 

50685. 

50713. 

50708. 

50845. 

50846. 

.'^10710. 

50711. 

50709. 

50699. 

50700. 

50847. 

50714. 

50705. 

.')0703. 

50849. 

50850. 

50851. 

50852. 

50712. 

50841. 

50842. 

50707. 

5070t;. 

50690. 

5085:  J. 

50717. 

50854. 

50702. 

50694. 

50691 . 

50693. 

.50692. 

50701. 

50720. 

.50716. 

50698. 

50715. 

50719. 

50697. 

.50696. 

60695. 

50718. 


Callyodon  gilbert!. 
Callyodon  paluca. 
()aIlyod(m  ahula. 
Callyodon  miniatus. 
Callyodon  Jordan!. 
I^eudocheilinus  octotamia. 


Sphyraena  helleri. 
Sphynena  commersonii. 
P^udanthias  fuMcipinnis. 
Aphareu.s  flavivultus. 
Poroacentrus  jenkinsi. 
ChromiHovalifl. 
Chii'todon  niiliaris. 
Cha;todon  unimacnlatu.s. 
Ostnicion  RebaB. 
Tetraodon  lacrymatus. 
Canthigaster  iactator. 
Canthiga.ster  biUeniatUM. 
ScorpiunopHls  cacopsis. 
Osurus  schauinslandii. 
Brotula  marginalia. 

Dasyatis  hawaiiensi.<i. 
Dasyatis  sclera. 
Congrellus  bowersi. 
Micnxlonophis  macgrcgori. 
Mura'na  kailute. 
Muncna  kailua>. 
Gymnothorax  leucostictus. 
(iymnothorax  gracilicauda. 
Gymnothorax     flavimargina- 

tus. 
Gymnothorax  petelli. 
Gymnothorax  ercodes. 
Echidna  leihala. 
Echidna  zonata. 
Ec'hidna  obscura. 
Echidna  psalion. 
(?ypsiluruH  atrisignis. 
Myripristis  sealei. 
Serioia  sparna. 
Decapterus  pinnulatus. 
(Carangus  ignobilis. 
< -arangus  rnabdotus. 
Carangus  politus. 
Foa  brachygramma. 
Amia  mene.nemus. 
I^acanthus  meeki. 
Etelis  marshi. 
Pscudupeneus  porphyren.s, 
Chromis  elaphrus. 
Calotomus  cyt'lurus. 
Calotomus  snyderi. 
Scaridea  zonarcha. 
Scaridea  balia. 
Hepatus  leucopandus. 
Hepatus  umbra. 
Hepatus  guntheri. 
Acanthurus  incipien.x. 
Callicanthus  meto]Mi8ophron. 
Canthiga-ster  oaliuensis. 
Canthiga-ster  epilampnis. 
Lactorla  galeodon. 
DicKlon  nudifrons. 
Cirrhitoidea  blmacula. 
.Seba.Mtopsis  kellogi?!. 
Sel>astapistt»s  corallicola. 
Selmstapistes  coniorta. 
Seba.stapisti>8  galactiu'ma. 
Dendrochinw  chloreus. 
Eviota  epiphanes. 
(^hlamycies  laticeps. 
Oxyurichtliys  lonchotus. 
Enypnias  oligolepis. 
Enneaptcrygius  atriceps. 
Scarticlithys  zebra. 
Alticus  gibbifrons. 
Alliens  git)t>ifn>n.s. 
Pllnchelyurus  aler. 
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In  1901  Mr.  Alvin  Seale,  curator  of  fishes  in  the  Bernice  Pauahi  Bishop  Museum, 
at  Honoluhi,  published  a  short  paper  on  Hawaiian  fishes.  This  paper  contains 
descriptions  of  7  species,  6  of  which  were  regarded  as  new.     The  list  follows: 


Nominal  speeles.  i  ^**^^-^'^*?""'l  "iVsJufJ'  Idcntincatlon. 


Ty 
tiiin 
Bis) 
Muscnim. 


Epinephclus  </MmiM« I        3  1  I  481  ,  Epinephelus  quemuft. 

NovacMilichthyH /aWo** I       5  I  2  611     Novaciilichthys  wocmH. 

Serranns  brigtuimi I        7  j  3  625  j  Apsiliw  brif^hanii. 

Balistos  funcotineiihis i        9  ',  4  \  664     Balistes  fuM'olineatUH. 

ScorpwnopsiH  cfn'opnis 11 

liiotiAv&nihuH  itlbopunctatus I  13 


Thalawoma  hernidii i      15 


5  I i  Seon>fl^n<>p(Mis  caropsis. 

6  I  6(>7  I  Stephanolepis   allMipum 
I  '      tatus. 

7  I  681     ThalasHoma  puri>un'um. 


INVESTIGATIONS    BY    THE   U.  S.  FISH    COMMISSION  IN   1901-2. 

The  foregoing  is  a  brief  summary  of  the  ichthyological  work  that  had  been  don« 
on  the  Hawaiian  fauna  previous  to  1901.  In  that  year  the  U.  S.  Fish  Commissioi 
undertook  a  somewhat  comprehensive  investigation  and  study  of  the  aquatic  resource 
of  the  Islands.  The  plan  adopted  contemplated  field  investigations  extending  ove 
two  seasons,  the  first  (1001)  to  ]>e  devoted  to  the  shore  fishes  and  the  fresh- wate 
species,  and  the  second  (1902)  to  be  given  primarily  to  the  deeper  water  fauna. 

The  geneml  direction  of  all  the  investigjitions  was  placed  in  the  hands  of  th< 
present  writ^^rs,  and  the  first  field  party  arrived  at  Honolulu  June  5,  1901.  Thi 
party  consisted  of  Dr.  David  Starr  Jordan,  president  of  Stanford  University;  Dr 
Barton  Warren  Evermann,  ichthyologist  of  the  IJ.  S.  Fish  Commission;  Mr.  Edmunc 
L.  Goldsborough  and  Mr.  John  N.  Cobb,  of  the  U.  S.  Fish  Commission;  Mr.  Albertu 
II.  Baldwin  and  Capt.  Charles  \l,  Hudson,  artists;  Mr.  Michitaro  Sindo,  of  Stanfon 
University;  Master  Knight  Starr  Jordan,  volunteer  assistant,  and  Dr.  William  H 
Ashmead,  of  the  U.  S.  National  Museum.  Mr.  Cobb  was  assigned  to  the  study  o 
the  statistics  and  methods  of  the  fisheries;  Messrs.  Baldwin  and  Hudson  gave  thei 
time  to  securing  paintings  in  life  colors  of  such  species  as  could  ])e  obtained  and  kep 
alive  in  aquariums  long  enough  to  be  painted.  Dr.  Ashmead  directed  his  efforts  t< 
making  collections  of  insects  in  the  interest  of  the  U.  S.  National  Museum.  On  Juli 
17  Dr.  O.  P.  Jenkins  joined  the  party  at  Honolulu  and  remained  until  Septeml>er. 

Most  of  the  collecting  was  done  at  HonoUilu,  though  visits  were  made  to  Hilo 
Lahaina  (Maui  Island),  Kailua,  Molokai,  and  other  places.  The  excellent  market  a 
Honolulu,  through  the  market  inspector,  Mr.  E.  Louis  Berndt,  furnished  the  riches 
and  largest  part  of  the  collection,  while  great  numbers  of  specimens  were  obtainec 
by  ourselves  in  shallow  water  and  on  the  coral  reefs  about  Honolulu  and  Waikiki 
also  at  Moana  Lua,  W^aianae,  W^aialua,  Waimea,  and  Heeia.  Kailua  and  Honuapo 
Hawaii,  which  were  visited  ))y  Messrs.  Jordan,  Goldsborough,  and  Sindo,  al» 
afforded  excellent  collecting. 

In  March,  1902,  the  Fish  Commission  f^U^mwQx  Alhafross  was  sent  to  the  Hawaiiai 
Islands  to  continue  the  investigations  by  paying  special  attention  to  the  deep)er-wate 
fauna.  The  vessel  was  in  conunand  of  Capt.  Chauncey  Thomas,  U.  S.  Navy,  and  th< 
scientific  staff  consisted  of  Dr.  Charles  H.  Gilbert,  Stanford  University;  Dr.  Charle 
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C.  Nutting,  University  of  Iowa;  Mr.  Fred.  M.  Chainlx^rlain,  assistant  naturalist, 

and  Air.  A.  B.  Alexander,  fishery  expert,  steamer  Alhitroif(s;  Prof.  John  O.  Snyder 

and  Mr.  Walter  K.  Fisher,  Stanford  Universit\'.     The  AlhatroH^  devoted  the  entire 

.sprin*^and  summer  to  the  investigations,  running  many  lines  of  dredgings,  develop-  ^ 

iogfi.shing  lianks  al>out  the  islands,  and  collecting  in  favorable  localities,  including  ;l 

Lav.si^n,  Bird,  and  Necker  islands,  some  800  miles  to  the  northwest.     The  vessel 

returned  to  San  Francisco  September  1. 

The  collections  made  during  the  investigations  carried  on  during  these  two  sea-  if- 

sons    are  doubtless  the  largest  and  most  important  ever  made  in  the  Pacitic.     They 
erabi-^iM'e  many  thousand  specimens  of  Hshes  and  even  greater  numl)ers  of  crustaceans, 
molUi-sks,  and  other  invertebrates.     The  various  groups  have  been  assigned  to  special- 
ists for  study,  and  a  number  of  reports  have  already  been  received.     The  early  pub-  j.' 
lication  of  all  in  the  Bulletin  of  this  Commission  is  contemplated.     Those  so  far  issued 
inelucie  a  general  report  by  the  present  writers  (1902),  a  statistical  report  by  John  N. 
Coi)l>  (1902),  two  papers  giving  descriptions  of  new  genera  and  species  (1908)  by  the 
present  writers,  a  report  on  the  shore  fishes  collected  by  the  Alhatrofis^  by  John  O.                                       ;  , 
Snyder  (UMm),  several  papers  on  the  birds  of  Laysan  Island,  by  Walter  K.  Fisher  r 
(1W8)  and  Dr.  C.  C.  Nutting  (1903),  and  a  short  paper  by  Jordan  and  Snyder  (1904)  [  .. 
on  a  small  collection  sent  inbv  Mr.  Max  Schlemmer,  from  Lavsan  Island:  also  a  short  .  ;■ 
paper  by  Henry  W.  Prowler  (1904),  containing  references  to  a  number  of  Hawaiian 
fijjhes  and  descriptions  of  a  few  species  thought  b\'  him  to  be  new. 

Xbc  prepjiration  of  the  tinal  report  on  the  inunense  collection  of  fishes  has 
involved  an  enormous  amount  of  work,  including  a  critical  examination  and  study  of 
all  literature  pertaining  directly  or  indirectly  to  the  ichthyology  of  the  Pacific. 
Not  only  were  the  thoasands  of  specimens  of  the  Hawaiian  collections  examined 
criticjilly  and  the  characters  of  each  carefully  determined  and  tabulated,  but  advantage 
was  tuken  of  the  possession  of  the  ver\'  large  collection  of  fishes  made  in  Samoa  in 
r^<>2  l)y  Doctor  Jordan.  The  stud\'  of  that  collection  has  thrown  nmch  light  on 
niany  (Questions  previously  obscure  and  has  contributed  greatly  toward  a  proper 
understanding  of  the  Hawaiian  fish-fauna.  Similar  use  was  made  of  the  very  exten- 
jsive  collections  made  by  Jordan  and  Snyder  in  Japan  in  19<H.). 

In  the  examination  of  the  specimens  and  in  various  matters  conne<;ted  with  the 
pi'ej>ai-ation  of  this  report,  the  writers  have  been  assisted  greatly  by  Messrs.  Ednmnd 
Lee  Croldsborough  and  Clarence  Hamilton  Kennedy  of  the  United  States  Bureau  of 
Usheries,  and  by  Mr.  Henry  Weed  Fowler  of  the  Philadelphia  Academy  of  Sciences. 
^"-  Powler  and  Mr.  Goldsborough  spent  several  months  at  Stanford  University 
niakiiig  comparative  measurements  of  specimens.  Mr.  Kennedys  and  Mr.  Golds- 
wrough  rendered  valuable  assistance  in  verifying  descriptions  and  references  in 
synonymy.  Dr.  William  Converse  Kendall  and  Mr.  Thomas  E.  B.  Pope  of  the 
l^uroau  of  Fisheries  also  assisted  in  the  verification  of  descriptions  and  the  prepara- 
tion of  tables.  To  all  these  gentlemen  we  take  pleasure  in  expressing  our  indebted- 
ness. Ynd  we  wish  again  to  express  our  deep  obligations  to  Mr.  E.  Louis  Berndt, 
tne  efficient  inspector  of  the  fish  market  at  Honolulu,  for  his  keen  interest  in  our 
^ork.  His  knowledge  of  the  fishes  of  the  region  enabled  him  to  add  many^  species 
to  our  collections  which  we  otherwise  would  not  have  secured. 
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In  the  first  paper  published  by  the  present  writers  in  1903  are  given  descriptionj? 
of  57  new  species  and  0  new  genera,  as  follows: 

Fisfies  from  the  Haimiiian  IdnndH  previously  deacrifted  by  the  present  writers. 


Carcharias  phorcyH. 

MIcrodonophis  fowleri. 

Munpiia  kailun". 

Oymnothorax  vinolentus  (^Enchely- 

nasHa  vinolentiw). 
Gymnothorax  stelndachnerl, 
Gymnothorax  goldsboroiighi. 
Gymnothorax  hilonis. 
Echidna  zonopha'a. 
Rhinoscopehis  ooeanlcu». 
Hippocampus  fisheri. 
Hippocampus  hilonis. 
Atherina  insularum. 
Myriprisiis  berndti. 
Myripristis  chryscres. 
Myripristis  arKyromus. 
Myripristis  symmctriiMi.s. 
Flammeo  scythrops. 
Holoccntrus  xantherythniM. 
Holoc'entrus  enslfer. 
Carangus  olacate. 
rikoa  aurora. 

In  a  paper  ])y  Jordan  and  Fowler  on  Japanese  fishes  (1902)  the  present  writers 
descril)e  as  new  Anti<f<pnl<t  stehiducluuri^  basing  the  description  on  specimens  taken 
at  Hilo,  Hawaii. 

In  1903  (Jordan  and  P^verniann  1903a)  one  new  genus  {Intcundns)  and  two  new 
species  {Tn>jpl(l!chthy,s psegina  and  Irtuuindn,^  t<!(jnifir)  were  described. 

Snyder  (1904)  gives  a  list  of  227  shore  species  obUiined  by  the  Alhatrorss  among 
the  Hawaiian  Islands  during  the  investigations  of  1902.  Of  these,  25  species  and  2 
genera  were  thought  by  him  to  be  new.     The  new  names  are  as  follows: 


Authias  kelloKK>- 
AiH»jfonichthy«  waikiki. 
AjKJgon  snyderi. 
Fowleria,  new  genus. 
Priacanthim  alalaua. 
Bowersia,  new  genus, 
Bowersia  viole.scens. 
Bowersia  ulaula. 
Etelis  evurus. 
Sectator  azureus. 
Mulloides  flammeus. 
Pseud uffcneus  chrysonemus. 
Upeneus  arge. 
Abudefduf  sind«)nis. 
Pomacentrus  jenkinsi. 
Lepidaplois  stro]»hodeM. 
V^erriculus,  new  genus. 
Verrieulus  sangulneu.s. 
INeudocheilinus  evanidus. 
Hemipteronotus  baldwini. 
Xyrichlhys  niveilatus. 


Seams  jenkinsi. 
Searus  lauia. 
Scams  Vx^rboms. 
Teuthis  atramentatus. 
Pachynathus  nycteris. 
I^agocephaliLs  o(;eanicu8. 
Ostnieion  oahuensis. 
Pterois  .sphex. 
Scorpji'iiopsis  catocala. 
Dendrochims  hudsoni. 
Quisquilius,  new  genus. 
Quis(|uilius  eugenius. 
Gnatholepis  knighti. 
Gobiopterus  fareimen. 
Vitraria,  new  genus. 
Vitraria  clarescens. 
Osurus,  new  genus. 
Jordanieus  umbratilis. 
EngyprosojMjn  hawaiiensis. 
Engyprojiopon  arenieola. 
Antennarius  drombus. 


V^etemio,  new  genus  of  I^»pt<K*eplialida* 
('ollybus,  new  genus  of  Bmmidu;. 
Carcharias  insularum. 
Carcharias  neslotes. 
Veternio  verrens. 
Spbagebmnchus  flavieaudus. 
Callechelys  luteus. 
Moringua  hawaiiensis. 
Gymnothorax  nuttingi. 


(iyinnothonix  iKTudti. 
(Jymnothonix  nnn-ifer. 
(iymuotborax  xaulliost(»niUMi. 
(iyninotiiorax  waialua-. 
Uroplerygias  lem-ums, 
Exonautes  giUKTli. 
Caningus  eheilio. 
Carangoides  ajax. 
Collvbus  draehme. 


Apogon  erythrinus. 
( -irrhilabms  jordani. 
INeutlojiilis  eerasina. 
Hemipteronotus  jenkinsi. 
Cha-tiKlon  eorallieola. 
Holacanthus  fisheri. 
Stephanolepis  prieei. 
Antennarius  nexilis. 
Antennarius  duescus. 


A  short  paper  by  Jordan  and  Sn>'der  (1904)  lists  the  specimens  received  from 
Mr.  Max  Schlemmer,  Mr.  E.  L.  Berndt,  and  Mr.  H.  W.  Ilenshaw,  recording  37 
species,  of  which '^{Br(tchyiio)uoph!fi hcthshawl^  Ar!oiniitalurl(la^  L(icton'a,scklrfnhirrf\ 
and  Antennarius  layatanlus)  are  d(\scribed  as  new.  In  a  later  paper  the  same  authors 
describe,  also  as  new,  Amla  i  rrrtminn!^  from  Honolulu. 

In  a  paper  by  Fowler  (1904)  are  recorded  3  species  of  fishes  collected  by  Dr. 
J.  K.  Townsend  at  the  Hawaiian  Islands  manv  vears  ago  and  now  contained  in  the 
Museum  of  the  Philadelphia  Academy,  one  of  th(»m  {/lo/ocentrifs  grncUlspinis)  being 
described  as  new.  Mention  is  also  made  of  a  number  of  other  Hawaiian  species, 
examples  of  which  were  donated  to  the  Philadelphia  Academy  by  the  Fish  Commis- 
sion, all  duplicate  specimens  of  species  upon  which  the  present  writers  had  not  yet 
reported. 
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LIST   OF   SPECIES   OF   FISHES    DESCRIBED    AS    NEW    FKOM    THE   HAWAIIAN   ISLANDS. 

In  the  present  report  on  the  fishes  of  the  Hawaiian  Islands  we  have  inehided 
not  only  the  Hawaiian  Islands  proper,  hut  La^'san  and  the  other  small  islands  known 
as  the  Leeward  Islands,  which  extend  some  8(X)  miles  northwestward  from  the  main 
group;  we  also  include  Johnston  Island,  lying  aVwut  the  same  distance  southwest 
from  Hawaii.  The  region  thus  limited  constitutes  a  definite  faunistic  unit,  the 
species  ])eing  largely  distinct  from  those  of  the  South  Seas. 

Following  is  a  list  in  chronologic  order  of  all  the  nominal  species  of  fishes  that  have 
been  described  from  the  Hawaiian  Islands.  In  this  tabular  statement  are  given 
(1)  the  name  under  which  each  species  was  described  and  the  authority  for  it,  (2)  the 
present  identification,  (3)  the  type  localit},  and  (4)  the  year  when  the  description  was 
published.  Names  not  now  tenable  are  in  itjilics.  From  this  table  it  appears  that 
a  total  of  355  species  have  been  descTibed  from  Hawaiian  t\'pe  localities.  Of  this 
number  78  are  now  regarded  as  svnonN^ms,  which  leaves  277  tenable  species  orig- 
inally described  from  the  Hawaiian  Islands.  Adding  to  these  168  species  known 
to  occur  at  those  islands,  but  originally  described  from  elsewhere,  a  total  of  447 
species  is  obtained,  constituting  the  known  fish-fauna  of  that  group,  exclusive  of  the 
deep-sea  fishes  described  ])y  Doctor  Gilbert  in  Section  ii  of  this  work. 

ibmjilrtc  list  of finliCA  (kmcnhtd  nn  imrfrotn  the  Ifiitraiidn  Idands. 


Nmniiial  sfn'cios. 


Chii'trxloii  loiiffirostriK  Rroiissoiirt 

SalariuM  gibhifnins  (juoy  iV:  (iHimanl 

Tetraodon  lacrj»*inatUH  Quoy  &  (Jaiinanl 

Balisten  .sandwichenMis  Quoy  &.  (ttiiinanl 

ChaeUxlon  miliaris  Qiioy  &  (ialinani , 

Xyrhrhthys  led  use  Quoy  &.  (iaiinnnl , 

CheiliniiH  »inuo»ii»  Quoy  &  (xaimard 

Julis  gaimard  Quoy  &  Gaimard 

Julis  duperrey  Quoy  «fc  (Jaiinard 

Anampw's  cuvicr  Quoy  &  (taiiiian! 

GompnofiUN  tricolor  Quoy  &.  Oaiinard 

Goini)ho8U«  jKctomlis  Quoy  &  ( iainiard 

Julis  geofrn>y  Quoy  «fc  CJaiinard 

Julis  halttntu*  Quoy  &  Gaimard 

Julis  axillaris  Quoy  <fe  Gaimard 

Mullus  multifasciatus  Quoy  Si  Gaimard 

Saurus  raricgalinf  Quoy  &  Gaimanl 

Saurus  srraci'lis  Quoy  &  Gaimard 

Chaetodou  lunnUifu^  Quoy  &  Gaimard 

Batistes  ainfuloimi*  Quoy  &  Gaimard 

Glyphisodoii  akHiomiiialis  Quoy  it  Ghimard 

Pomaoentnis  nitfricans  Quoy  &  (iaimiird 

AcanthuruH  flave!*oens  Bennett 

Acanthurus  strigonus  Bennett 

Blennius  marmoratus  Bennett 

Blennius  sordidus  Bennett 

Cirrhites/owid/M*  Bennett 

SearuM  diibius  Bennett 

Scorpania  asperel  la  Bennett 

Serranus  myrinster  Cuvier  «fc  Valenciennes 

Cirrhites  imicultunui  Bennett 

Julis  flavovitlatus  Bennett 

Julis greenovii  Bennett 

Cha'twlon  fremblii  Bennett 

Chsetodon  ornatim  Gray 

Chietodcm  quadrimaeulatus  Gray 

Holooanthus  areuatus  (iray 

Acanthurus  niororis  Cuvier  &  Valenciennes 

Callvodon  sanovioensis  Cuvier  &  Valenciennes. 
Xyrfchthys  pavoninus  Cuvier  <fe  Valenciennes . . 

Scams  he'nnetti  Cuvier  «fe  Valenciennes 

Julis  eydouxii  Cuvier  &  Valenciennes 

Scariis'formasus  Cuvier  &  Valenciennes 

Xyrichthys   microlepidotus  Cuvier  &  V^alenci- 
ennes. 


Present  identincalion. 


Type  hH'ality. 


Hawaiian  Islands 

Oahu;  Maui 

Maui  .., 

Sandwich  Islands 
do 


F«>rcipiger  longirostris Sandwich  Islands 

Knt^unacriMlusgibbifrons do 

Tetraodon  lacry matus do 

Cantherines  stindwichensis do 

Chtelodon  miliaris do 

Cvmolutes  lecluse Ilawaii 

cheilinus  trilobatus Sandwich  Islands 

Julis  gaimard do 

Thalassoma  duperrey do 

Anampsex  cuvier Maui 

Gompnosus  trit'olor do 

(Jomphosus  varius Maui:  Hawaii 

Macroj>liaryngCMjon  geofTroy do 

Sletho^ulisaltjoviltata do 

Htethojulis  axillaris 

Pseudupeneus  multifas<*iatus 

Syn<Klus  vnrius 

Saurida  gracilis 

Chjctoiion  lunula 

CanthidermisangulosUH 

Abudefduf  alKlominalis 

Pomacentrusjenkinsi 

Zebrasoma  flavescens 

Ct<MKK'ha'tus  strigosus 

A  Ulcus  marmoratus 

Blennius  sordidus 

Paracirrhitescinctus 

Callyodon  dubius 

Sebastapistes  asperel  lu 

Cephalopholis  argus 

(Mrrhitus  marmoratus 

Julis  flavovittata 

Julis  greenovii 

Cha-tfKlon  fremblii 

Chtetodon  ornatissimu'* 

ChsetiKion  quadrimaeulatus 

HolocanthuH  areuatus 

Hepatus  elongatus I do 

Calotomus  sandvicensis ' do 

IniistiuH  pavoninus I do 

Callyodon  bennetti •. 

Julis  eydouxii 

Callyodon  formosus 

Cymolutes  le<:luse 


do  . . . . 

do.... 

do.... 

Oahu 

Honolulu. 

Oahu 

Sandwi<'h 

Oahu 

do.... 

Sjindwich 

do.... 

....do.... 
....do.... 
....do.... 
....d«».... 
....do.... 
....do.... 
....«lo.... 


Islands 


Islands 


.do 

do 

do 

Owhyee  (Hawaii). 


Year. 


1782 

1824 

1824 

1824 

1824 

1824 

1824 

1824 

1824 

1824 

1824 

1824 

1824 

1824 

1824 

1824 

1824 

1824 

1824 

1824 

1824 

1824 

1828 

1828 

1828 

1828 

1828 

1828 

1828 

1828 

1829 

1829 

1829 

1829 

1831 

1831 

1831 

1835 

1839 

1839 

1839 

1839 

1839 

1839 
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Comjtletf  /i*f  (tfJij*ht'H  descrihcd  as  lu'tr  from  the  Ifnwaiinn  IsUimh — ContimuHl. 


Nomiiml  sjHMrles. 


I'rfwnt  idt'iuificntioii. 


TyiHJ  locality. 


CheiliiiUH  binmciilatus  Cuvier  «fc  VHlellcii'un^•^.. 
Monacanthus  i^piluooma  Loiy  &  Bennett 


(>phiminiR  Hemicrinetiw  Jjiy  A  Bennett 

IleroiramphUM  depanperatUH  Lay  &  Bennett 

Julis  hifvr  Lay  A  Bennett 

Caranx  pinnuhitun  Kydoux  di  Houleyet 

Caranx  rtrliatuH  Eydonx  <t  Souleyet 

Muffil  chaptali  Eydonx  <t  Sonleyet 

GobiuB  stamineuM  Eydonx  &  8«)uleyet 

Chlrone<"teH  reticuiatus  Evdoux  &  Souleyet 

Chironectes  leprojsUH  Eynonx  &  Souleyet 

Munena  t'ulenciennii  Eydoiix  &  Sonleyet 

BauniM  Umbattt9  Eydoux  <fe  Sonleyet 

Conger  marRi"atu«  Valeneiennt>8 

ChanoH  ci/prhuUa  Cuvier  &  Valeneiennes 

Belonc  ciirinata  (Juvier  &  Valeneiennes 

Exoccetus  Himns  ('uvier«fe  Vulenoienne?* , 

SolenoBtomus  cyanoptenim  Bleeker« 

Gonlobatn8  mrh of/rig  AKa»«iz 

Cirrhites  cinetUH  (iiinther 

Sieydlum  Rtiinpjfoni  fJill 

Sieyojfaster  concolor  Gill 

Pisoodonophis  majpiin<*a  AbtM>tt 

Muirena  acutirontrw  AbUitt 

Thyrsoidea  knnpii  Ablx>lt 

Thyreoidea  eunM*ta  Abljott 

Cirrhitt»8  altrrnatu*  Gill 

DaHcyllna  alblMellaGill 

Julis  omatissimus  (Jarrett 

Chwtoilon  wi ulticinrtuif  (Jarrett 

CheiltKlactylus  vittatUH  (iarn't t 

Apoi?on  maeuliferuH  Garrett 

Scorptena  par>ipinniM  Garrett 

CrenilabruH  modestu**  Garrett 

Exoccetus  rwtratus  Giinther 

Chironectes  rubrofuscus  Garret  t 

Chironectes  mV/f  r  Garrett 

Dio<lon  macutatns  Giinther 

Perlstedlon  euKycenw  Giinther 

Tetrodon  flort«lis  Cope 

TffnIanotUM  grarrctti  GUnther 

Scorpfena  ballieui  Sauvage 

(yoXUwJUamcntofUH  Sau vage 

Gobius  hnmocimnu9  Vaillant  &  Sauvage 

EU'otris  sandwicensis  Vaillant  &  Sauvage 

Salarias  zebra  Vaillant  &  Sauvage 

Congrogadus  marginatus  Vaillant  <fe  Saiivage . . . 

Acanthurus  rirffitnn  Vaillant  &  Sauvage 

Malaeanthus  iwrvipinnls  Vaillant  A  Siiuvage  . .. 

Julis  ballieui  Vaillant  A  Sauvage 

Coris  venuHta  Vaillant  A  Sauvage 

Coris  ballieui  Vaillant  A  Sauvage 

Coris  (Hemic^ris)  rowa  Vaillant  A  Sauvage 

Tetraodon  (Anosmius)  janthiniis  Vaillant  iV: 
Sauvage. 

Tetraodon  (Anosmius)  rorwn/Mj«  Vaillant  A  Sau- 
vage. 

Pipcllophis  tritor  Vaillant  A  Sauvage 

Glvphisodon  iniparipennis  Sauvage 

Mugll  trichUus  Vaillant 


Cheilinus  bimaeulatus i  Onaroumu  (Honolulu) 

StephanolepiK  spiloMiinus Hawaiian  Islands  about 

I      Oahu. 

I>eiuranu8  semieinctus Oahu 

HemimmphuM  depauperatus do 

Xovaeulit'hthvF  ta'niurus ' do 

l)e<"apterus  pinnulatus i  Hawaiian  islands 

Camngus  melampygus ' do 

Cha'uoinugil  chaptali ' do 

Awaous  Ktamineus i  Sandwich  Islands 

Antennarius  bigibbus ' d«) 

Antennarius  leproHUs ■ do 

(iymnothurax  undulatus d») 


TrachintK'ephalus  invops , 

I-icptocephalus  margiiuitus 

Chanos  chanos , 

Belone  platyura , 

Cyiwilurus  siiuus , 

Solen«Mitomus  cyanopterus 

Stoaso<ion  narinari 

I'aracirrhites  cinctus , 

Sicydium  stinipsoni , 

Leiitipes  concolor 

Myrichthys  magniticus , 

Euryinyctera  acutinwtris 

Gyran(»thorax  undulatus , 

G vmnothorax  eurosttis 

Cirrhitus  marmoratus 

Dascyllus  albisella 

HaliclKPres  omatissimus 

Cha*t<Hlon  i)unctatofasciatiL«< 

Cheilodactylus  vittatus 

Amia  maculifera 

Sebasto|M*is  parvipinni.x 

l^pidaplois  ni<Hie«tUH , 

Evolantia  rostrata 

Antennarius  nibmfuwus : do 

Antennarius  contniersoni | do 

Ditslon  holacanthus do 

Perlstedioii  engycenvs ' do 

Sphcn»ides  florealis 

Ttenianotus  garretti   

Sebastapistes  ballieui  

Gymnocanthus  intemedius  h 

Mapo  Boporator 

Eleotris  windwichensis ' do 

Alticus  zebra do 

C<mgn>gadus  niarginat  s do 

Zebrasoma  flavcM-ens 4I0 

Malaeanthus  parvipinnis do 

Thalassoma  ballieui do 

Coris  venusta do 

('oris  ballieui do 

Coris  ro?H'a <lo 

Canthigttster  janthiinis do 

CauthigastiT  valentini do 

Echidna  leihala <lo 

Abudefduf  iniparipennis <lo 

Cha^nomugil  c^haptali ' do 

Brotula  niulticirrata do 

Cymolutes  h-cluse do 

Apsilus  niicnslon do 

Kuhlia  malo «lo 


Hawaii 

Sandwi(;h  Islands 

Honolulu 

Hawaiian  Islands 

....do 

Hawaii 

Hawaiian  Islands 
San<Iwich  Islands 

Hilo.  Hawaii 

....do 

Hawaiian  Islands 

....do 

....do 

....do 

. . .  4I0 

Sandwich  Islands 

....do 

....do 

Hawaiian  Islamls 

....do 

....do 

Sandwich  l.«lands 
....do 


Hawaiian  Islands 
Sandwich  Islands 
....do 


do 
do 


'aillant  A  Sauvage 

Brotula  multicirrata  Vaillant  A  Sauvage 

Novacula  (Novacula)  inicroltpu  Vaillant  A 
Sauvage, 

Aprion  mlcro<lon  Steindachner 

Moronopsis  arfftufcuf,  var.  mndrirentiis  Stein- 
dachner. 

Acanthurus  triosti'gus.var.sandvlcensi.sGiinther 

Sicydium  all>ota*niatuni  (iiinther 

Mvxus  (Neomyxus)  grlaleri  Steindachner 

Scarus  (Scarus)  i>erspicillatus  Steindachner 

Dorvichthys  pleuroticnia  (iiinther 

lA'ntipes  seminudus  Giinther 

Gobius  saiufrirmsiH  Giinther 

Julis  ftinirurn  Giinther 

Si<'ydium  niffrfitrn}*  (iiinther 

Trygon  lata  Gannan 

Aiiampses  grslcffroyi  < iiinther 

Julis  clejuti/tirnliti  Smith  A  Swain 

Julis  vcrticulis  Smith  A  Swain 

alt  is  dou)»tful  if  this  species  really  came  from  Hawaii. 

'» A  Japanese  sjHHties  never  seen  at  Hawaii.     Cfin'tuflou  hnmrmUA  (iiinther.  Ilkiuihm  hnvipinuiH  (iiinther  ( ---  Ifj/jufohlniniii" 
brevipinnin),  and  Arius  dcwycephalus  Giinther  are  Mexican  species  wrongly  credited  to  Hawaii  by  Dr.  (iiinther. 


Hcpatus  sandvicensis 

Sicydium  allMJta-niatus 

Cha'nomugil  chaptali 

('ally(Kl»>n  perspicillatus , 

Doryrhamphus  pleurota>nia. . . 

LentijK's  .neminudus 

Mapo  f  iiscus 

Thalassoma  ballieui 

Sicydium  stimi»soni 

Dasyatis  lata 

Aiiampses  go<lctTroyi 

Thalassoma  dni»errcy , 

Thalassoma  ballieui! , 


Honolulu  HarlM»r,  Oahu, 

Sandwich  Islands 

Hawaiian  Islands 

Sandwich  IslandN 

Off  Honolulu 

Honolulu , 

do 

do 

Hawaii 

Sandwich  Islands 

do 

Johnst<m  Island 

do 


Year. 


lH3tf 
1K39 

1H39 
18:i>J 
1H39 
1H41 
1H41 
1H41 
IHIl 

i?m 

1841 
IMI 
iHll 
1811 
1H46 
1H46 
184(> 
1H54 
iHoK 

itm 

1860 
lH<iO 
18(50 
18(10 

mx) 

18(50 
18(52 
1862 
18453 
18(53 
lfH5-l 
1864 
18(>( 

urn 

1866 
1868 
18CkS 

1870 
1871 
1871 
1874 
1875 
1875 
I87r> 
187.") 
1875 
1875 
1875 
1875 
1875 
1875 
1875 
1875 
1875 

1S75 

1875 
1S75 
1875 
1875 
1875 

1876 
1876 

1877 
1.H77 
1878 
1879 
18N) 
1S80 
18S) 
IHH) 
1S80 
1880 
IhSl 
1HS2 
1KS2 
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NuminHl  spififs.                           I               l*re>em  idcntificaiirm.                            Typi*  locality.  War. 

.  !_     [j: 

«  jphichihy^  siypiinii!  SmilhASwain MyriehthyMMypunw Johitston  Island Is82                                                    'j! 

V.'[kq«:ii»  (•ivitfltitulis  Smith  ^  Swain l*9euduiH.*nc»ii8  preorhitalis do l.vci                                                      *' 

tl^nvu*  •■•7i/'  r  Smith  tJL  Swain IScuduiieneus  multifaM'iatun «!o IWl 

3lori»n«»j»-«.i.'' ^in«/r/*vMWj'StHn<larhnfr Kuhlia  malo Sjiiidwirh  Islan«ls ish7                                                      i, 

Xbnii)«-hi<<sioina  i^*!HK-ivum  (iiinthtr Ainphloxidi*}<  pela^ieuH Ij»t.2:^':{'N.L<»nK.  l''*>^fi' W.  l»w                                                      / 

3lyri^^h^ti*  pillwuxiStcindachner Ostichthys  pillwaxi Honolulu Ih93 

JBanzan  1  a  luakiiH  Jenkins ^  Kanzania  makua Pearl  Harbor,  near  II<>ni.>-  ]SlM> 

hilu. 

"Slelan* •-ton'.a  sinrvreum  GillK*rt  A  C'ramer .*5vnajrropt»  argvrea A UwtrojsP  stations  JH72  and  IM*? 

3476. 

3iaithof><:s  mitriff<*r  liilWrt  Ac  Cramer Malthopsis  mitrigem Vlbatro**.«tations»4ti7,3472,  1>W 

and  Mid. 

^VlecaniihtLvs  t-nimrnalL^iiiUH'n  A:  Cramer  ...    Pele<*aniehthvs  crumennllN Vllwilnr^*.  stations  34?J  and  1X97 

:«7r.. 

M^^rij'lv^lion  hian>  GiDiert  A  Cramer lVriste«lion  hians AUtatro^isstationsani.ill^i,  1S97 

and  :Uli'}. 

<rocie^nntir.i:nA  ;i-»|Ui»rea  Gilbert  6i  Cramer C^>njfrellu8  jp^iuoreu.** Vll»atn>s*«  stati(in:t47l 11*97 

**n.tmy;ianti»r  aloK-ki  Gill^ert  *  Cramer l*romyllantoraleo<'ki MlMitross  ^tation  3172 1M»7 

<?h;«>rbpttuilmii'>  pn»ridens  (tilbcrt  •»:  Crnnier Chloropthalmiis  proriden*- \llMitro>>  .stations  Ml'-*  and  1*^97 

3l7r). 

X»iaphir«  t:rr»lainpu*  Gil t»ert  Jc  Cramer Diaphus  urrdampus Mlnitros.- stations  34fi7  and  1>»97 

3172. 

¥»iap»hus  ehrj^i'irMnohus  Gilltert  A  Cramer Diaphns chr>*sorhynchn> \  11  iatro>s  station  2>«»  ^-iir-  1>»97 

face  tow  net'. 

"Slyci'.'phiini  fibulutnm  GiUn-rt  A  Cramer Myctophum  tibnlatum Vlbatn»vi  station  3iri7 1897 

I.hi*y-*>.j^-lu*  pri*'tilepi>  Gill>ert  A:  Crnrner I)asyscoi.»elus  pri.>tilepis .MIiatrtHs  station  2>«»  (>ur-  1«97 

face  tow  net  I. 

.Ar>ry ripriu.*  ephi('piatu>  Gill*en  «v  Cramer ArRvripnus  ephippiatu> MlNilro^s  station  3172 1*«97 

r^^>fj«ria  n-niiKcra  GiUiert  &  Cramer Sctarcnes  remiKer \nMitro>s  station  347«» 1>97 

^  'a-lorhyndms  Kladiu;*  Gilbert  &  Cramer C«i'li>rhynchus  gladins \ntatn»>.<>  station  3472 1?<97 

<_'»»-!«*<*e|»»ialti>  acJpt'ns^.-riua'i  Gil iKrrt  A  Cramer  ..    MateiH-'ephalU'*  aciiH.*nserinus .\llMitn»»  .>>lation  3170  and  l.*»97 

;M7fi. 

^laenMira-  n^tene*  Gilbert  iS:  Cramer Macnninis  ctHene« All»atro>>  station  3173 1>*97 

3lacTViunis  pn»j»iniiuus  (iilljcrt  &  Cramer Macroums  pnipin«juus \niatnt>?<  .•station  3173  and  1^97 

:il7.'>. 

>lavrr»uni>  holi^t-ntni"  Gilliert  A  Cramer Macrtmms  hol<K.'entrus An»atn>s>  stations  3174  an<l  lvj7 

317'.. 

>lacn»nru»  ifiWu-r  Gilliert  A:  Cramer Maerouni'*  >pbl>er do 1^97 

Hvinen«-«*phaJn>  antra. a»  GillK-rt  «.\:  Cramer Hvnienoi'ephalus  antneus AlUitn)N>>tations;{44j7.3t70,  1>»97 

3171.  and  347t;, 

TrAchonnni"*  •^•niij'ellis  (iillaTt  «.v  Cramer Trachonums  sentii»elli!» \niatn.^>  stati^m  3474 1>97 

Oyilinura  i-teiiouiela-  <.iill»ert  &  Cramer Chalinnra  ctenomelas Mbatnrs*^  -tation**  3470  and  l^y7 

3172. 

« ipii.mtir I-  athen»rl.i!i  GiUjert  Jc  Cramer optonunis  athennlon \n«itro>'.  stations 3470. :il71.  1N97 

3171.  3475.  an»l  :«7«;. 

Bn<tiiLi  V'^ruMiiiU  Fowler Brotula  mnlticirrata .<nndwirh  I'^lands 1900 

lVn-:>  **-haniii<!andi  Sieindachner Osunis  schauinslandi Honolnlii 19U» 

Mur.«ode<*  pfiiiirvri  steimiaehner Mnlloides  ptlugeri do 19lio 

M>  3in»  f«u.'iticiisSte:ndacliner Myxns  imciticiis I.jiysiin lliOO 

Hirjij'tc««.»\ah-Steindachner ('hn»nii'<  ovalis Honolulu 1900 

Novai.nl:i    lnii»titL<.'  ni^rra  Pteindachner Inii>tius  niger do 1900 

t«»ri^«/rp.  ;i .♦"*-i'f J- »>i/ »M  Steindachner Coris  nr»ca «io PAW 

{\trv*^\'i»iujJ-ttt'lii  Sleindachner Coris  ballicui do p.iOO 

Ht-mirhampht:^  j«iciticU'*tJtein<lachuer Hypr»rhan)[ihus  pa<-itieu'« I^ivmiii 1900                                                    ; 

Mrintna  lay««na  ."^teindaehner Gyninothora.x  laysann^ l^i'y^an  I>luinl 1900 

Lyrt*l..nii.«;>'»ri*7.n/iu7i*'f'ii«  Fowler Gymnothorax  layvanu*; .'•andwich  Kland> 190i»                                                      " 

Ei-hidna  z«.>nata  Fowler Echidna  z«>nata do lyiW 

stolt-phonw  purjaireUH  Fowler \n<-hovia  j»ur]^inrea do liHiO 

*yn««1u.<  fhnrpi  Ftiwler Syn<M.ins  varius ij.! p.iOO 

Hemipten»n<itu«  co|ioi  Fowler Fleniipteronotus  c«i|K'i <»alm liR*> 

>l.irntpharynitr«>don  'CjfoV'^o  Jenkin.« Macropharyneo<lon  ^'eofTroy Honolulu liHW 

Halicho-re*  ir''/*\«vnj'Jeukin.s Halich«eres  oniali>.»iniu> ilo HHW 

Haiichten-!*  la«»  Jenkins Halicho-n^  lao d<» lyiio 

<V»r.'*le|««»nii*  Jenkins Julis  lc|»<»niis d«t r.^H) 

Heniii-t'n-*  .-»  ».i*''/'M  Jenkins ("oris  venusta d«» I'.^w 

Hemic* iri*  i:'f"V" ""'•'*•" ^"1** Coris  mvva do l<.»Oi.» 

Th4liL'<(««>ma  i»». .-. /.oiV/n-fw/n  Ji-nkins Thalas.<4inia  duperrcy ilo I«.«i0 

.Sorjiculichthy-  w«iodi  JeiikiiLS Novaculichthys  wikhH do \*^n\ 

XiiVacnlichthy.'*mMrr/»//rMi«  Jenkinx Nova<"iilichth>s  \\«Mnli do l'.«4) 

Hemipten«n«»t'ii!«  umbriiatns  Jenkinh Heniiptcn»n«»iu<i  unibrilutu> ilo va\) 

In:i«tiu?  /^n#'iC/»/i»/i»  Jenkins Inii>tiiH  [►avoninus •!!• liMi 

lnJ:*iiiw  r*i-a//r  Jenkins Inii.Htin.s  ni>rer do Va*^ 

•  b'filin;!"  C"M»irfM  Jenkins Cheilinn^  hexajfonatu- <lo lium 

.InAmj;**::^  t-vt-mjanni  Jenkin* Anani|»s«-s  i'Vernianni il<i Vjw 

C4lo^»m)I^  irnt'iians  Jenkins CaU.toniu-  irrailiaii" do lyoo 

j»earus  bninneU''  J»-nkins Caliyodon  brunneu> do p.mO 

.Srani«jrilbeni  Jenkin*" Cally<idon  jrilln-Tti do l«n.iu 

j^t^nw  1*1  uca  Jenkins rallyo«loii  puluca •!<• l^K) 

.SeanL«ah>j]a  J«fnkin? CallyrKion  ahula d«> l'.«no 

S«ini«minianL«Je>nkin.'« Callv«Mloii  niiniatuo «lo lyiw 

iVu-Ioscnni*  jordani  Jenkins Callyixlon  ^onlani 'io linio 

Pl*U'1ocheilinu?«  <ir-t«»ta-nia  Jenkins INcu<l<Hdicilinnso<'toUenia do 1«X«) 

>phyn»-ria  helleri  Jenkins Sphynena  helleri do p.Md 

5phVr»na  #u*W*/r'MW  Jenkins .^phynna  comni^T-onii do piOl 

Iniiias f oicipiJaiiis  Jenkina I*seudanthia.>  fust-ipinni-s dt. 1901 
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Complete,  list  of  fishes  described  as  new  from  the  Hawaiian  Islands — Continued. 


Nomlniil  .*!pt*cleM. 


AphareuN  flavivultus  Jenkins 

Kupomai'entnis  7nar^'na/u«  Jen  kin» 

Chromis  velox  Jenkins 

Chaetodon  mantelliyer  Jenkins 

Chietodon  sphenospilus  Jenkins 

Ostmcion  camurum  Jenkins 

Ovoides  latijrims  Jenkins 

Tropidichthys  iactator  Jenkins 

Eumyeteriaa  bita^niatns  Jenkins 

Sc<»rpienopsi8  cacopsis  Jenkins 

Parapercis  jUerwUiffma  Jenkins 

Brotula  marginalis  Jenkins 

Epinephelus  quernns  Seale 

Novaculichthys  tattoo  Seale 

Serranus  brighami  Seale 

Balistes  fuscolineatiis  Seale 

Monacanthus  albopunctatus  Seale 

Thalassoma  bernidti  Seale 

Antigunia  steindachneri  Jordan  &  Evermunn . . . 

Carciiarias  phorcys  Jordan  &  Evermann 

Mierodonophis  fowled  Jordan  &  Evermmin 

MiinL'na  kailuse  Jordan  &.  Evermann 

Gymnothorax  vinolentus  Jordan  <b  Evermann  . . 
GymnothorHXsteindachneriJonlHn<&  Evermann 
(f  ymnothorax  sroldsboroughi  Jordan  &  Evermann 

Gymnothomx  nilonis  Jordan  <&  Evermann 

Fk'hidna  zonopha-a  Jordan  &.  Evermann 

Khinoscopelus  w^canieus  Jordan  &  Evermann  . 

HipiioeampUM  fisheri  Jordan  &  Evermann 

HipiMxrampus  hilonis  Jordan  &  Evermann 

Atherina  insiilarum  Jordan  &  Evermann , 

Myripristis  berndti  Jordan  A  Evermann 

Myriprlstis  chryseres  Jordan  <fe  Evermann , 

Myripristis  argyromus  Jordan  &  Evermann 

Myripristis  symmetriciis  Jordan  &  Evermann . . . 

Ffarameo  seythnnw  Jordan  <fe  Evermann , 

HoUx-entrusxantherythnis  Jordan  &  Evermann 

H»)loeentrus  ensifer  Jordan  <fe  Evermann 

Carangus  clceate  Jortlan  &  Evermann 

Pikea  aurora  Jordan  <t  Evermann 

Anthias  kelloggi  Jordan  &  Evermann 

Apogoniehthys  waikiki  Jordan  <&  Evermann 

Apogon  snyderi  Jordan  6i  Evermann , 

Priacaiithus  alalaua  Jordan  <b  Evermann 

Bowersia  violescens  Jordan  &  Evermann 

Bowersia  ulaula  Jordan  &  Evermann , 

Etelis  evurus  Jordan  &  Evennann , 

Seotutor  azureus  Jordan  <fe  Evermann 

Mulloides  tiammeus  Jordan  &  Evermann , 

PsendupenouschrvsonemusJordan&Evennann 

rpeneus  argc  Jordan  &  Evermann 

Glyphisodon  sindonis  Jordan  <fe  Evermann 


Pomacrentnis  jenkinsi  Jordan  &.  Evermann 

Lepidaplolsstrophodes  Jordan  &  Evermann 

Verrieulns  sanguineuN  Jordan  &  Evermann 

lNend<Hrhellinusevanidus  Jordan  &  Evermann. 
Hemipteronotus  baldwini  Jordan  &  Evermann  . 

Xyrienthys  niveilatns  Jordan  &  Evermann 

Scams  ienkinsi  Jonian  <fe  Evermann 

SearuHiauia  Jordan  &  Evermann .' 

Scams  barlx>ms  Jordan  A  Evermann 

Teuthis  atrimentatus  Jordan  &  Evermann 

Pachynathus  nycteris  Jordan  A  Evermann 

Lagocephalus  oeeanieus  Jordan  A  Evermann  . . . 

Ostracion  oahuensis  Jordan  A  Evennann 

I*terol8  sphex  Jordan  A  Evermann 

Scori>a;nopHis  catocala  Jordan  A  Evermann 

Dendrochirus/rMc/iwwii  Jordan  A  Evermann 

Qiiisiiuilius  eugenius  Jordan  A  Evermann 

Gnat nolepis  knighti  Jordan  A  Evermann 

Gobioptems  fan'imen  Jordan  A  Evermann 

Vitraria  elaresoens  Jordan  A  Evermann 

Fierasfer  umbratilis  Jordan  A  Evermann 

Engyprosopon  hawaiiensis  Jordan  A  Evermann. 
Engyprosopon  arenieola  Jordan  A  Evermann . , . 

Antennarius  drombus  Jordan  A  Evermann 

Tropidiehthys  psegma  Jordan  A  Evermann 

Iracundus  signifer  Jordan  A  Evermann 

Dasyatis  hawaiienxis  Jenkin  s 

Da.syalis  sclera  Jenkins 

Congrellus  bowersi  Jenkins 

Mierodonophis  macgregori  Jenkins 

Munena  lampra  Jenlcins 

M uraena  knuila  Jenkins 

Gymnothorax  leucostictus  Jenkins 


Present  identification. 


Type  ]<K'ality. 


Aphareus  flavivultus Honolulu. 

Pomacentnis  jenkinsi do 

( 'h romis  ovalis do 

Cha?todon  miliaris do 

ChsBtodon  unimaculatus do 

Ostracion  sebse do 

Tetraodon  lacrymatus do 

Canthigaster  Iactator do 

Canthigaster  bitseniatus do 

SeorpwnoDHis  ca(x>pBis do 

Osums  scnauinslandii I do 

Brotula  marginalis do 

Epinephelus  quemus | do 

Novaculichthys  woodi '. do  — 

Apsilus  brighami I do 

Balistes  fuscolineatus ' do 

Cantherines  albopunctatus ' do 

Thalaw^ma  purpureum do  . . . 

Antigonia  steinaachneri Kailua — 

Carcnarias  phorcys do 

Mierodonophis  fowleri do 

MursDua  kailua^ 

Enchelynai«a  vinolentus 

Gymnothorax  steindachneri 

Gymnothorax  goldsboroughi 

Gymnothorax  nilonis |  Hilo, 

Echidna  zonopha^a :  Honolulu , 

Rhinoscopelus  oeeanieus 137°  36'  W.,  10°  67'  N . 


Kailua,  Hawaii. 

do 

Honolulu 

.do 


Hippocampus  fisheri Kailua 

Hinpocampus  hilonis Hilo 

Atherina  in.sulamm Honolulu. 

Myripristis  berndti do 

Myripristis  chryaeres Hilo 

Myripristis  argyromus do 

Myripristis  synimetrleus ! do 


Flammeo  scythrops Honolulu 

Holocentms'  xantnery  thriis do 

Holocentrus  ensifer do 

Carangus  elecate ' do 

Pikea  aurora '  Hilo 

Pseudanthias  kelloggi Knilua 

Mionoms  waikiki I  Waikiki,  Oahu  Island 

.\mia  snyderi Honolulu 

Priacanthus  alalaua j do 

Bowersia  violesc'cns . . .  ^ do 

Bowersia  ulaula Hilo 

Etelis  evurus do 

Hectator  azureus Heeia,  Oahu 

Mulloides  fiammeus Kailua 

INeudupeneus  ehrysonemiis Hilo 

riHjneusarge Honolulu 

Aoudefduf  sindonis do 

Pomacentnis  jenkinsi do 

l^epidaplois  strophodes do , 


Verrlculus  sanguineus Hilo 

I'seudocheilinus  evanidus do 

Hemipteronotus  baldwini. |  Honolulu 

Xyrienthys  niveilatns do 

Callyodon  lenkinsi i do 

Callyodon  lauia Hilo 

Callyodon  borboms ,  Honolulu 

Hepatus  atramentatus ' do 

Balistes  nycteris ' do 

Lagocephalus  oeeanieus do 

Ostracion  oahuensis I do 

Pterois  sphex do 

Scorpaenopsisgibboha do 

Dennrochimsbarberi I  Waikiki,  Oahu. 

Gobiomorphus  eugenius ; do 

Gnatholepis  knighti '  Hilo 

Gobioptems  fan-imen : do 

Vitraria  elarescens ' do 

Jordanicus  umbratilis do 

Kngyprosopon  hawaiiensis ' do 

Engyprosopon  arenieola do 

Antennarius  drombus i  Waikiki 

Canthigaster  psegma Honolulu 

Iracundus  signifer | do 

Dasyatis  hawaiiensis do 

Dasyatis  sciera do 

Congrellus  bowersi do 

Mierodonophis  macgregori Lahaina,  Maul 


Mura^na  kailuae 

MursBua  kailuse 

Gymnothorax  leucostictus 


Honolulu. 

do 

do 


Year. 


1901 
1901 
1901 
1901 
1901 
1901 
1901 
1901 
1901 
1901 
1901 
1901 
1901 
1901 
1901 
1901 
1901 
1901 
1903 
1903 
1908 
1903 
1903 
1903 
1903 
1903 
1908 
1908 
1903 
1903 
1903 
1903 
1903 
1903 
1908 
1903 
1903 
1908 
1903 
1903 
1908 
1908 
1903 
1908 
1908 
1903 
1908 
1903 
1903 
1908 
1903 
1903 
1903 
1908 
1903 
1903 
1908 
1903 
1903 
1908 
1903 
1903 
1903 
1903 
1903 
1903 
]90:i 
1903 
1903 
1903 
1903 
190;{ 
1903 
1903 
1903 
1908 
1903 
1903 
1908 
1903 
1903 
1908 
1903 
1908 
190S 
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Comphie  list  offi»h'»  (hscrihi'd  as  new  from  the  Ilawaiian  Islands — Continued. 


Nomiinil  specioH. 


Civranothorax  Knicilicauda  Jenkins 

(iymnothorax  tfuiUn/ntopta-ns  Jenkins  . . . 

Gymnothorax  leucacme  Jenkins 

(iymnothorax  ercMxies  Jenkins 

Echidna  leiliala  Jenkins 

Echidna  viiirla  Jenkins 

Echidna  obwnra  Jenkins 

Echi<lna  psalion  Jenkins 

CypKiliiruM  atrisignis  Jenkins 

Myrinrislis  sealei  Jenkins 

SeViola  simrna  Jenkins 

Decaptenis  ctinomtidctt  Jenkins 

Carangus  hipptddtg  Jenkins 

Carangus  rhabdotus  Jenkins 

CamngiLs  politns  Jenkins 

Fowleiria  brachygranimuH  Jenkins 

Apogon  meneseniufi  Jenkins 

l*riacanthns  meeki  Jenkins 

Eteliscns  marshi  Jenkins 

Pseudupeneus  porphyreus  Jenkins 

Chromis  elaphrus  Jenkins 

Calotomus  cyclnnis  Jenkins 

Calotomus  shyderi  Jenkins 

Scaridea  zonarcha  Jenkins 

Scaridea  balia  Jenkins 

Teulhis  leucopareius  Jenkins 

Teuthis  umbra  Jenkins , 

Tenthisgnntheri  Jenkins 

AcanthuriLs  incipiens  Jenkins 

Callicanthus  metopo«ophron  Jenkins  .. 

Tropidichthys  oahuensis  Jenkins 

Tropidichthys  epilamprns  Jenkins 

Lactoria  galeodon  Jenkins 

Diodon  nudifrons  Jenkins 

Cirrhitoidea  bimacuhi  Jenkins 

Sebastopsis  kelloggi  Jenkins 

Sebastapist4?s  conillicola  Jenkins 

Sebastapistes  coniorta  Jenkins 

Sebjistapistes  g»ilactacma  Jenkins 

Dendrochinis  cliloreus  Jenkins 

Kviota  eniphanes  Jenkins 

Chlamydes  laticej>s  Jenkins 

(Jobitmellus  lonchotns  Jenkins 

EnypniiLM  oligolepis  Jenkins 

Triptcrvgion  atri<'ej»s  Jenkins 

Salarias  /'wjAo  Jenkins 

Salarias  mittuis  Jenkins 

Sahirias  rw/»7"jfi  Jenkins 

Aspiilontus  hninrnohm  Jenkins 

Centrobranclnis  clKenu'ephalns  Fowler 
Carcharias  insularnm  Sny<ier 


Present  identification. 


Type  locality. 


Gymnothorax  gnu'ilicanda H«)n<)lulu. 

Gymnothorax  flavi  marginal  us do  — 

Gymnothorax  leucacme do 

Gymnothorax  ercodes do 

Echidna  leihala do 

Echidna  zonatH do 

Echidna  obscura do 

Echidna  i)salion do 

Cypsilunis  atrisignis do 

Myripristis  sealei do 

Seriola  sparna ' do 

Decapterus  pinnulatus do 

Carangus  ignobilis do 

Carangus  rhabdotus do 

Carangus  politus do 

Foa  brachygramma do 

Amia  menesemus do 

I*riacanthus  meeki do 

Etelis  marshi ■ do 

Pseudnpeneus  iK>rphy reus ' do 

Chromis  elaphrus  . . .'. do 

Calotomus  cyclurus do 

Calotomus  snyderi do 

Scaridea  zonarcha do 

Scaridea  balia do 

Hepatus  leucopareius do 

Hepatus  umbra do 

Hepatus  guntheri d«) 

Acanthurus  incipiens do 

Callicanthus  metoiMisophron ' do 

Canthigaster  oahuensis I do 


Kihel,  Maui 
Honolulu... 

....do 

....do 


Carcharias  nesiotes  Sny<ler 

Veternio  verrens  Sny<ler 

Sphagebninchus  tlavicaudus  Snytler 

Callechelys  luteus  Snyder 

Moringua'  hawaiiensis  Snyder 

Gymnothorax  nntlingi  Snyder 

Gymnothorax  berndli  Snyder 

Gymnothorax  mucifer  Snyder 

Gymnothorax  xanthostonius  Snyder 

Gymnothorax  waiuhue  Sny<ler 

Tropterygins  leneurns  Snyder 

Exonautes  gilherti  Snyder 


Frencli  Frigate  Shoals 


Carangus  cheilio  Snyder 

Carangoides  ajii  x  Snyder 

Collybus  drHcfime  Snyder 

Ap4igi»n  erythrinus  Snyder 

Pseudujulis  eerasina  Snyder 

Cirrhilabrns  jordani  Snyder 

Heinipteronotusyr/j/://4^i  Snyder. 

Ch;et«»<lon  corallicola  Snvder 

Hola<;anthus  tisheri  Sny<ier 


Stcphanolepls  pricei  Snyder 

Antennarius  nexilis  Snyder 

Antennarius  duescus  Snyder 

Bra«!hysom<)phis  henshawi  Jordan  «i  Snyder. . 

Ariomma  Inrida  Jordan  A:  Snyder 

Lactoria  schlemmeri  Jordan  &.  Snyder 

Antennarius  laysanius  Jordan  &  Snyder 

Hohx'enthrus  gracUispinis  Fowler 

Apogon  evermanni  Jordan  &  Snyder 


Canthigaster  epilamprns 

Lactoria  galeodon 

Diodon  nudifrons 

Cirrhitoidea  bi macula 

Sel>astopsis  kelloggi do 

Sebastapistes  corallicola do 

SelMstapistes  coniorta do 

Seljastapistes  galactacma do 

l)endr(M"hirus  chloreus ' do 

Eviota  eniphanes do 

Chlamynles  laticeps do 

Gobiichthys  loncnot  us do 

Kelloggella  oligolepis do 

Enneapterygius  atriceps ' do 

Alticus  zebra do 

.Vlticus  gibbifrons do 

.Vlticus  gibbifnins do 

Enehelyurus  ater do 

Centrobranchus  chreroi'ephalus Sandwich  I.slands 

Carcharias  insularnm Off  Diamond  Head  (iOiV2) , 

Oahu  Island 
Carcharias  nesiotes 

Veternio  verrens I  Honolulu 

Sphngebranchns  flavicaudus |  .\lbatross  station  3871 

Callechelys  luteus Albatross  station  3821 

Moringua  hawaiiensis ,  Honolulu 

(iymnothorax  nuttingi do 

(iymnothorax  berndti do 

Gymnothorax  mucifer do 

(iymnothorax  xanthostomus do 

(iymnothorax  waialua* Waialna  Bay.  Oahu 

Cropterygius  leutturus .\lbatross  station  3874 

Exonautes  gilberti Between  slation;s  3799  and 

!      38(X). 

( Carangus  cheilio '  Honolulu 

Carangoides  aiax do 

Collybus  drachnie Albatross  station  417G 

Amia  erythrinus Puako  Bay,  Hawaii 

Pseudojulis  eerasina Honolulu! 

Cirrhilabrns  jonlani Vlbatross  station  3876 

Hemipteronotus  bald wini Puako  Bay,  Hawaii 

Cha-todon  corallicola Vlbatross  station  4032.Oahu. 

Holacanthus  tisheri Albatross  station  4032.  off 

I      Diamond  Head,  Oahu. 

Stephanolepis  pricei Albatmss  station  4(>21 

.Vntennarius  nexilis Honolulu 

Antennarius  duescus All>atross  station  3872 

Brachysomophis  henshawi j  Honolulu 

Ariomma  lurida do 

I jtctoria  schlemmeri I^iysan  Island 

Antennarius  laysanius '.do 

Holocentrus diploxiphus Honolulu ['. 

Amia  evermanni do 


Year. 


1903 
1903 
1903 
1903 
1903 
1903 
1903 
1908 
1903 
1903 
1903 
1908 
1903 
1903 
1903 
1903 
1903 
1903 
1903 
1903 
1903 
1903 
1903 
1903 
1903 
1903 
1903 
1903 
1903 
1903 
1903 
1903 
VJOA 
190;^ 
1903 
1903 
1903 
1903 
1903 
1903 
1903 
1903 
1903 
1903 
1903 
1903 
1903 
1903 
1903 
1904 
1904 

1901 
1904 
1901 
1901 
1904 
1904 
1904 
1904 
1904 
1904 
1904 
1904 

1904 
1904 
1901 
1904 
1904 
1901 
19(V| 
1904 
1901 

1904 
1901 
1904 
1904 
1904 
1904 
1904 
1904 
1904 
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INTRODUCTION. 

In  the  following  pages  we  have  attempted  to  present  with  sufficient  completeness 
and  detail  a  statement  of  our  present  knowledore  of  the  tish-fauna  of  the  Hawaiian 
Islands.  Keys  and  descriptions  are  given  by  means  of  which  all  the  species  of  shore 
fishes  known  from  the  islands  may  be  identified.  All  the  species  of  deep-water  tishes 
are  described  by  Dr.  Charles  IL  Gilbert  in  Section  II  of  this  volume.  As  some  fam- 
ilies contain  both  shore  and  deep-watt»r  species,  all  the  families  are  described  in  the 
present  part.  The  keys  for  the  identification  of  the  species  are  necessarily  to  some 
extent  artificial,  but  characters  of  real  taxomomic  significance  are  made  use  of  in 
most  instances.  The  keys  are  dichotomously  arranged,  that  is,  if  the  stiitements 
under  a  given  letter  do  not  apply  to  the  specimen  in  hand,  those  under  the  multiple 
or  double  of  that  letter  will  be  true. 

The  synonymy  given  includes  all  Hawaiian  references  which  we  have  been  able 
to  find  and  references  to  all  other  faunal  works  of  importance  mentioning  Hawaiian 
specie.s.  The  type  locality-  is  given  as  a  part  of  each  original  reference  and  is  printed 
in  heavy-faced  type.  All  locality  references  not  t^'pe  localities  are  print<»d  in  ordinar}^ 
type  and  inclosed  in  parentheses. 

The  nanu*  of  the  authority  for  the  specific  name,  in  accordance  with  the  rule  of 
the  American  Ornithologists'  Union,  is  not  preceded  by  a  comma,  but  the  name  of  an 
author  quoting  a  scientific  name  is  separatt^d  from  the  specific  name  by  a  comma.  In 
sequence  and  arrangement  of  species  we  follow  with  some  modific^itions  our  Fishes 
of  North  and  Middle  America.  The  common  or  local  Hawaiian  names  which  we 
have  been  able  to  identify  with  particular  species  are  printed  in  italics  and  inclosed 
in  quotation  marks.  For  the  verification  of  the  spelling  of  these  names  we  are 
indebted  to  the  kindlv  interest  and  assisUmce  of  Mr.  W.  E.  Safford,  of  the  Bureau  of 
Plant  Industr}',  IJ.  S.  Department  of  Agriculture.  But  few  English  names  of  fishes 
have,  as  3^et,  come  into  use  in  Hawaii,  and  they  are  practically  limited  to  species  of 
wide  distribution. 

Special  attention   is  called  to   the   illustmtions  in  this  volume.     The  colored 

paintings,  representing  73  si)ecies,  were  made  b}-  Mr.  Albertus  H.  Baldwin  (51),  Capt. 

Charles  Bradford  Hudson  (12),  and  Mr.  Kako  Morita  (10).     Messrs.  Baldwin   and 

Hudson  pjiinted  from  life,  the  specimen  in  each  case  having  been  placed  alive  in  a 

specially  constructed  aquarium  and  the  work  completed  before  the  colors  mat<?rially 

changed.     Those  by  Mr.  Baldwin  were  done  in  water  colors,  those  b}'  Capt.  Hudson 

in  oil.     The  paintings  by  Mr.  Morita  are  from  life  color  sket<;hes  made  by  Dr.  Jordan 

at  Samoa  or  by  Mr.  Walter  K.  Fisher  at  Laysan  Island  in  1902.     The  black  and  white 

drawings  were  made   by  Messrs.   Baldwin,  Hudson,   William    Sacketon  Atkinson, 

Robert  Logan  Hudson,  and  Sekko  Shimada,  and  Mrs.  Chloe  Lesley  Starks.     About 

50  of  the  text  figures  are  from  photographs  of  illustrations  which  have  appeared  in 

previous  publications,  chiefly  in  Giinther's  Fische  der  Siidsee  or  in  Steindachner's 

Fische  aus  dem  Stillen  Ocean.     For  the  map  of  the  Hawaiian  Islands  accompanying 

this  report  we  are  indebted  to  the  General  Land  Office,  Department  of  the  Interior. 
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CHARACTER  OF  THE  HAWAIIAN  FISH  FAUNA. 

The  fish  fauna  of  the  shores  of  the  Hawaiian  Islands  is  frankly  and  entirely 
tropical,  all  the  species  belonging  to  genera  characteristic  of  the  tropical  Pacific;  but 
while  the  families  and  genera  are  those  of  the  South  Seas,  the  species  are  in  a  large 
degree  distinct  from  the  species  of  Samoa  and  Tahiti.  This  fact  is  evidently  con- 
nected with  the  relative  isolation  of  this  group  as  compared  with  Polynesia,  which 
is  connected  with  the  East  Indies  bv  an  almost  continuous  chain  of  islands  and  atolls. 
It  is  perhaps  true  that  the  isolation  of  Hawaii  is  due  in  part  to  the  direction  of 
the  marine  currents.  These  do  not  much  influence  free-swimming  fishes  like  the 
mackerels,  but  they  may  serve  to  transport  3  oung  fishes  from  one  place  to  another. 
It  is  known  that  the  3  oung  of  shore  fishes  are  often  l)orne  out  to  deep  water,  so  that 
each  island  becomes  the  center  of  a  "sphere  of  influence"  so  far  as  its  species  are  con- 
cerned. Man3'  3  oung  fishes'  are  borne  along  in  the  Gulf  Stream  of  our  Atlantic  coast 
and  in  the  corresponding  Kuro  Shiwo  of  Japan.  It  is  likel3^  that  the  currents  of  the 
eastern  central  Pacific  have  a  similar  influence. 

One  of  these  currents,  originating  to  the  northward  of  the  Philippines,  passes 
eastw^ard  between  Melanesia  and  Micronesia,  thence  along  the  north  shores  of  P'iji, 
Tonga,  Samoa,  and  Tahiti.  Approaching  the  shores  of  America,  it  turns  to  the 
northward,  touching  the  Revillagigedo  and  other  otfshorc  islands,  leaving  there  a  few 
Pol3^nesian  species,  then  returns  westward  via  Hawaii  toward  the  shores  of  Japan. 
This  current  ma3'  help  to  give  the  Pol3nesian  Islands  their  identical  fauna.  Since 
it  is  inadequate  to  carry  these  species  to  Hawaii,  the  long  sepamtion  of  these  latter 
islands  has  given  them  a  fauna  practically  distinct,  although  made  up  entireh'  of 
tropical  elements.     What  these  elements  are  is  shown  in  the  following  table: 

Total  numlier  of  species  of  sliore  fishes  found  in  Hawaii 441 

Number  of  8i)ecies  confined  to  Hawaii 282 

Number  of  species  common  to  Hawaii  and  Polynesia  (Samoa,  Tahiti,  Fiji ) 142 

Numl)er  of  six^cies  common  to  I  lawaii  and  Japan .W 

Number  of  specdes  conmion  to  Hawaii  and  Mexico 'M 

ANALYSIS  OF  THE  CLASSES  OF  FISH-LIKE  VERTEBRATES.^ 

a.  Acraniaia:  AnU)ri<)r  end  of  the  contral  nervous  axi»  not  dilated  into  a  bniin  and  not  Hurronnded  by  a  protective  capsule 
orMknII. 
b.  Notoi'honl  perfeot,  persistent,  extending  throughout  the  body,  inchided  in  a  membranous  sheath,  as  is  the  cord-like 
nervous  axis  alH)veit;  body  elongate,  lanceolate,  not  worm-like,  nor  enveloiK'd  in  a  tunie;  walls  of  the  b<Kly 
with  muscular  myotomes:  mi<ldle  line  of  Ixniy  with  rudimentary  tins:  no  probosci.s:  the  mouth  slit-like,  fringed 
with  cirri;  heart  a  longitudinal  tubular  vessel  giving  o(T  branchial  tulK>s  which  unite  in  an  aorta;  giU-J^litj* 
inclosed  externally  by  a  fold  in  the  integument,  which  incloses  a  chamber  (atrium),  which  opens  below;  vent 
remote  from  mouth Lept<K'ardii,  1. 

aa.  Omniata:  Anterior  end  of  nervous  axis  dilated  into  a  brain,  which  is  contained  within  a  protective  ca|»iule,  the 
skull:  notochord  not  continued  forwanl  l>eyond  the  pituitary  IjiMly;  heart  developed  and  divided  at  least  into 
two  parts. 
c.  Hkull  well  develope<l  and  with  jaws;  shoulder-girdle  and  j>elvis  more  or  less  develope<l;  nostrils  not  nii'ilian;  gill!* 
not  purse-sha|»ed;  limbs,  if  present,  «leveloiK»d  us  rayed  tins,  never  with  fingers  and  t«.K*s  like  those  of  the  higher 
vertebnites;  gills  jK'rsistent  thn>ugh  life I*iset»s,  1 1, 

.  Class  I.  LEI^TOC  AJJDII.-Tlio  Lancelets. 

Skelotfm  mem]>rano-cartilaginous;  notochord  i>ersistent  and  extending  to  the  anterior  end  of  the 
head,  indost^d  in  a  memlmmous  sheath  as  is  the  cord-like  axis  above  it;  heart  a  longitudinal  tubular 
vessel  giving  off  branchial  vessels  which  unite  in  an  aorta;  end  of  the  nervous  axis  not  dilate<i  into  a 
brain,  and  not  surrounded  by  a  protective  capsule  or  skull;  blood  colorless;  respiratory  cavity  <'onfluent 

nin  this,  as  well  an  in  all  other  analytic  keys  in  this  work,  only  the  Hawaiian  flsh-fanna  is  considered. 
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with  the  aivity  of  tho  alxloinen;  gill-8]it«  in  ^jreat  niiinber,  the  water  heinp  expelle<l  through  an 
alxlotiiinal  jMDre  in  front  of  tlio  vent;  jaws  none,  the  month  a  lon^:itn(linal  lissnre  witli  cirri  on  each 
side;  ImxIv  hmreolate  in  form,  more  or  le88  tish-Iike,  an<l  not  enveloi>e<l  in  a  tnnic;  dornal  tin  present, 
low;  anal  fin  usually  more  or  less  develojxMl. 

Small  marine  animals,  highly  inten*sting  to  the  zoologist  as  exhibiting  the  lowest  degree  of  <level- 
opment  of  the  vertebrate  ty|K».     The  ehiss  includes  but  th(»  single  onler,  Atnphio.ri  or  Virrogtomi. 

Order  A.  AMPHIOXI.— The  Cirrostomes. 

This  order  is  equivalent  to  the  family  BranchinnUmiHhv. 

Family  I.  BRANCH  10ST0MID.E.— The  Lancelets. 

Body  elongate,  lanceolate,  <*om|>ressiHl,  naked,  colorless;  fine  represented  by  a  low  fold  extending 
along  back,  with  usually  a  rudimentary  fold  below,  whi<'h  passion  by  the  vent  to  the  abdominal  pore; 
mouth  inferior,  appearing  as  a  hmgitudinal  fissure,  surrounded  by  conspicuous,  rather  stiff  cirri;  eye 
rudimentary;  liver  reduci^l  to  a  blind  sac  of  the  simple  intestine. 

Small,  tninslu<*ent  creatures,  found  embedded  in  sand  on  warm  coasts  throughout  the  world. 
Eight  8pecie,s  are  now  recognized,  referable  to  two  or  three  genera,  all  very  similar  in  ap}>earance  and 
ha))its.     (July  one  genus  represented  in  the  Hawaiian  famia. 

Oenas  1.  AMFHI0XIDE8  Oill 

"Branchiostomitls  with  bilateral  (?)  gona<ls,  no  rayed  symp(Klium  (?),  low  dorsal  fin,  expanded 
caudal  intMubranes,  and  oral  cirri  aborted  (?)."     ((Jill.) 

As  the  s|>ecies  on  which  this  genus  is  base<l  really  lacks  oral  tentacles,  it  should  stand  as  a  distim^t 
genus.     To  say  that  this  trait  is  due  to  its  pelagic  habit,  iis  Tattersall  stiggests,  is  not  to  dis<!re<lit  its 
generic  value, 
AniithioxUlt H  (WW,  (iiMiom  of  Hmii('l)i<»st<>mi<la\  Am.  Nat.,  vol.  xxi.\.  May,  1H9.'>.  4rvS  {prUuiirum). 

1.  Amphioxides  pelagicus  ((iiinther).     Fig.  1. 

Buccal  tentiutles  al)S(;nt;"  g<mads  not  fully  <levelo|MMl,  extending  from  the  first  to  the  twenty-sixth 
my(K'omma  and  forming  2  series  in  the  middle;  atrial  cavity  exten<iing  somewhat  l)ehind  the  sup- 
pose<i  position  of  the  atrial  pore;  anterior  end  of  the  notochord  enveloped  in  a  very  strong  sheath; 


Fig.  1. — Amphioxidet  pelaginis  (Gunther):  after  GCinther. 


the  posterior  (}  mm.)  not  covere<l  by  the  myocommas,  which  lean  off  abniptly,  and  extending  right 
to  the  hind  margin  of  the  caudal  {\n\  eye  distin<*t;  nerve-cord  with  minute  pigment-spot ^  arranged 
intra(!entrally  with  regard  to  the  myo(;ommas;  dorsal  fin-rays  low,  but  very  distinct,  a))out  five  to 
each  myo<'onmia;  dorsal  fin-fringe  becoming  distinct  alxmt  the  twenty-seventh  myocorama,  gradually 
l>e<'oming  somewhat  higher  behind,  its  rise  more  abrupt  where  it  passt^s  into  the  caudal  fin,  which  is 
I)addle-shaped  and  bilaterally  symmetrical  with  regard  to  the  notochord;  lower  half  of  caudal  ]>assing 
uninterruptedly  into  the  ventral,  in  which  no  rays  are  develojx'd,  this  fin  seeming  to  be  continued 
forward  as  a  low  fringe  for  some  distance  t>eyond  the  suppose<l  position  of  the  atrial  pore;  nearly  the 
whole  of  this  fringe  showing  a  minute  vertical  striation,  especially  in  its  higher  portions;  myocommas 
27,  of  which  15  Iwlong  to  the  tail;  how  many  should  Ik*  attributed  to  the  portion  l>etween  vent  and 
atrial  {M)re  is  uncertain  on  ai'count  of  the  difiiculty  in  ascertaining  the  position  of  the  latter.  This 
j)ore  could  not  Ix^  ma<le  out,  and  ib<  iMwition  is  supjiosc^l  to  lx>  op|>osite  to  the  thirty-sixth  myoconmia 
only  from  analogy  or  (Comparison  with  other  SjHH'ies,  and  from  a  slight  contratttion  of  the  musinilar 
layer  at  this  jxiint. 


aThb  can  not  Ihj  due  to  the  age  of  the  individiuil,  \\»  they  are  elearly  developed  in  Hpe<^iinen.M  of  BmHchiiMtttma  M- 

chert  (?)  of  only  half  the  size  of  this  fq>eeimcn. 

F.C.B.1903— S 
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One  specimen  2  inchen  long  was  taken  by  tlie  Challenger  on  July  26,  1875,  in  latitude  23°  3'  N., 
longitude  156°  6'  W.,  a  few  degrees  north  of  Honolulu.  (Giinther. )  Other  specimens  were  securwl 
by  the  Alhatrosn  in  1902.  The  species  is  supposed  to  differ  from  other  lancelets  in  living  toward  the 
surface  in  deep  water  instead  of  burying  itself  in  the  sand  at  small  depths.  There  is  (Y>n8iderable  doubt 
as  to  this,  however,  and  as  to  some  of  the  characters  ascribed  to  the  species. 

Branchiogtoma  pclagicum  Giinther,   Pelaifio   Fishes,  Challenger  Rept..  Zoology,  XXXI,  part  II,  43,  pi.  VI,  fig.  B,  18K8 

(1889),  lat.  23°  3'  N.,  long.  156°  6'  W. 
Amphiaxi(le.H  pelagieu*.  Gill,  Am.  Nat.,  vol.  xxix,  May,  1895,  4/»8  (after  Giinther). 

Class  II.  I^ISCES.-The  Fishes. 

The  Pisces,  or  fishes,  may  be  defined  as  cold-bkxxled  vertebrates  adapted  for  life  in  the  water, 
breathing  by  means  of  gills  whi<'h  are  attacheil  to  l)ony  or  cartilaginous  gill-arches,  the  gills  persistent 
throughout  life;  having  the  skull  well  developed  and  provide<l  with  a  lower  jaw;  the  limbs  present 
and  develope<l  as  fins,  rarely  wanting  through  atrophy;  shoulder-girdle  present,  furcula-shaped, 
curved  forwani  below,  rarely  ol>solete  or  represented  by  cartilage;  pelvic  bones  present;  exoskeleton 
developetl  as  scales,  bony  plates,  or  horny  ap{»endages,  or  sometimes  entirely  wanting;  and  with  the 
median  line  of  the  Ixxly  provided  with  one  or  more  fins  composed  of  cartilaginous  rays  connected  by 
membrane,  the  fins  rarely  atrophied. 

SUBCLAS8R8   OP   PISCES   REPRESENTED    IN    HAWAIIAN    WATERS. 

a.  Skull  without  Hystem  of  membrane  bones  (opereles,  etc.). 

b,  SuHpensorium  of  the  mandible  preHent;  gills  not  free,  iKMug  attached  by  the  outer  margin  to  the  skin;  eggti  few  and 
large,  impregnated  and  Nometime«<  developed  internally,  cover(^d  with  a  thick  leathery  skin  when  developed 
externally;  embryo  with  deciduous  external  gills;  no  membrane  bones  about  the  head;  upper  jaw  formed  of 
palatine  and  pterygoid  elements  without  maxillary  or  premaxillary;  skeleton  cartilaginous;  skull  without 
sutures;  tail  heteroeercAl;  ventral  tins  abdominal;  male  with  large  iiitromittent  organs  or  claskers  attached  to 
the  ventral  fins,  these  <'omplex  in  structure  in  existing  species;  shoulder-girdle  not  attached  to  the  skull;  skin 
naked  or  coveriHl  with  small  rough  scjiles.  spines,  or  bony  bucklers;  no  air-bladder;  arterial  bulb  with  3  series  of 
valves;  opiic  nerves  with  a  chiasma;  cerebral  hemispheres  united;  gill-openings  slit-like,  5  to  7  In  number;  jaw- 
distinct  fn)m  the  skull,  joined  to  it  by  susiH'nsory  bones;  teeth  distinct;  (Sharks  and  Skates) Sftachii,  p.  £4. 

bb.  Suspensorium  of  the  mandible  wanting:  no  maxillary  arch;  ventral  tins  with  claspers;  gill-opening  single,  leading 
to  4  gill-slits;  jaws  coalescent  with  the  .»»kull:  teeth  united  in  the  form  of  bony  plates;  (Chinuera*). 

Holocephali,  p.  51. 

CM.  Skull  with  a  well -developed  system  of  membrane  bones  (opercles,  suborbital  ring,  etc.);  gills  free,  attached  to  the 

gill-arches  by  their  bases  only;  gill-opening  single  on  each  side;  eggs  comparatively  small  and  numerous;  no 

cla-spers;  a  maxillary  arch;  cert»bral  hemispheres  not  united;  (True  Fishes) TtinKiomi,  p.  52. 

Subelass  SKLACHII.— TUe  SHarUs  and  SUates. 

This  group  includes  among  recent  fishes,  the  sharks  and  rays,  marine  fishes,  mostly  of  iai^  size, 
alMjunding  in  all  seas. 

ORDERS   OF   SELAC'HII    REPRESENTED    IN    HAWAIIAN    WATERH. 

fi.  Gill-openings  5;  vertebral  column  well  segmented,  each  segment  forming  a  neural  arch  and  one  centrum. 
/'.  Vertebne  each  with  the  internal  calcareous  lamelhe  radiating  from  the  central  ring;  anal  tin  present. 

Atieroipondyli,  B,  p.  34. 
W».  Vertebrae  with  the  internal  c4ilcareous  lainellie  not  radiating,  but  arranged  in  one  or  more  concentric  circles  or  series 
around  the  central  ring;  no  anal  tin;  palate vqimd rate  arch  not  articulated  to  the  skull. 

r.  Gill-openings  lateral;  dorsal  fins 2 Tectotpondyli,  C,  p.  44. 

cr.  Gill-openings  ventral;  dorsal  tins  small  and  i>osterior.  or  wanting;  lx>dy  and  pectoral  fins  forming  a  depressed  disk. 

Batoidei,  I),  p.  46. 

Order  B.  ASTEROSPONDYLI. 

The  essential  character  of  this  onler  is  the  structure  of  the  vertebne.  The  calcareous  lamella' 
within  each  vertebra  radiat«  from  the  centnil  ring.  The  group  contains  the  great  body  of  living 
sharks,  including  all  of  those  with  5  gill-openings,  2  dorsals,  and  an  anal  fin. 

Suborder  GALEL— THE  TRUE  SHARKS. 

Asterospondylous  sharks  with  the  palato-<iua<inite  apparatus  not  articulated  with  the  skull;  gill- 
openings  always  5  and  always  lateral;  dorsal  fins  2,  well  <ievelope<l,  each  without  spines.  This  suborder 
contains  most  of  the  living  sharks. 
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In  the  following  key  we  give  only  thoee  families  known  to  be  represented  in  Hawaiian  waters: 

a.  Fir«4  dnrml  An  over  or  behind  the  ventralv:  spiracles  present;  no  nictitating  membrane II.  Scylliorhinidse,  p.  35. 

oo.  fln4<lorMl  fin  initerted  more  or  lew  in  advance  of  the  ventraU. 
6.  i^4iudAl  tin  not  lunate,  \t»  upper  lobe  two  or  more  times  the  length  of  the  lower,  with  a  notrh  below  toward  itji  tip; 
sides  of  tail  not  keeled, 
r.    T*il  m<jderately  developed,  forming  lem  than  one-third  the  total  length;  eyefl  with  nictitating  membrane. 
*i.  VotsaI  6ns  without  flpines. 

f.  Head  normally  formed III.  (kirchariidse,  p.  35. 

re.  Head  hammer-i<haped  or  kidney-shaped  by  the  extem^ion  of  \i»  sides IV.  Sphyntidsr,  p.  41. 

/-«-.   Tuil  exceedingly  long,  forming  about  one-half  the  total  length;  eyes  without  nictitating  membrane. 

V.  Alopiithr,  p.  42. 

tib.    C'audal  tin  lunate;  caudal  peduncle  with  a  keel  on  each  side;  last  gill-opening  entirely  in  front  of  pectorals:  teeth 

large  and  sharp:  size  large VI.  Lamnidar,  p.  43. 

Family  11.  SCYLL10RH1X1D.E.— The  Cat  Sharks. 

I>)r8al  fins  2,  both  rather  small,  without  spines,  the  firpt  more  or  less  behin<l  ventrals;  anal  fin 
pres«»^nt.  usually  I >ef ore  the  second  dorsal;  candal  fin  rather  lon^r,  usually  with  a  l>asal  lolje;  tail  not 
k«el«^i,  EDd  not  Vjent  tipwanl.  Spiracles  present;  no  nictitating  membrane;  gill-opening  small,  the 
Urt  one  above  the  root  of  the  pectorals.  Mouth  usually  bn>ad,  with  small  teeth,  several  series  being 
in  junction:  teeth  etu'h  with  a  median  cusp  and  1  to  4  small  ciis|is  on  each  side;  nostrils  near  mouth, 
jjonic^timt*  cimfluent  with  it,  sometimes  provide<l  with  cirri.  Mucous  j>ore8  about  heaii  numerous, 
t«p€?c-ially  on  lower  side  of  snout.     Egg  cases  large,  quadrate,  with  i)rehensile  tul)es  at  angles. 

Oenni  2.  CATULI78  Smith. 

-As  here  understood,  this  genus  is  very  close  to  the  European  genus  Sriflliorhinus,  from  which  it  is 
dii^inetiished  by  the  seiiarate  nasal  valves.  Gill  has  further  divide<l  the  group  into  CatuiiiHy  having 
the  nj»al  valves  providetl  with  lobes  or  grooves,  IfalirluruM  having  the  nasal  valves  simple,  and  Cepha- 
loM-f^Wmm,  which  has  a  very  broad  head  and  the  stomai'h  inflatable.  The  latter  group,  with  {>os8ibly 
H*i£i€-iunitj  is  i>erhaps  generiitilly  distinct.  Catuluft  differs  from  JVistiuruM  in  having  the  scales  on  the 
applet-  eclji:e  of  the  tail  not  nmch,  if  at  all,  enlarge*!  and  usually  not  differentiate*!  from  the  others.  The 
pric-klt«on  the  bo<ly  are  usually  much  coarser  in  Catulmt  than  in  Sry/iiorhiuun  or  Pristhinui.  Species 
nam^'n)us,  iL«tually  in  rather  deep  water.  The  single  species  known  from  Hawaiian  waters  is  descril)e<! 
in  S^^c-tion  IF  of  this  volume. 


Cnh€^aa^  .\ndrew  Smith.  Prw.  Zool.  .Soc.  Lond.  1837.  85  (caninila). 

^""^^'^rraw  Smith,  1.  c.  ia/riranu$). 

Htl^riMMnu GiU.  Ann.  Lyc.  Xat.  Hi»t.  N.  Y.  1861.  407  {bunferi). 

Family  111.  CARCHAR1ID.€.— The  Typical  Sharks;  Manos. 

Sharks  with  2  dorsal  fins,  the  first  short  and  high,  entirely  l)efore  the  ventrals,  the  second 
«>«^  j>aratively  small,  opposite  the  anal;  no  spines;  gill-openings  mcnlerate,  the  last  alxjve  the  base  of 
^^^  P»«^toral;  tail  more  or  less  bent  upward  from  base  of  caudal  fin;  sides  of  tail  not  keele<l;  eyes  with 
'^'♦'^itating  membranes;  head  not  hammer-sha))ei!,  the  snout  l)eing  longitudinally  i)r(:K!uce<l,  as  usual 
*'"<*rig  sharks;  spiracles  small  or  obsolete.     Ovoviviparous. 

-^  laige  family  found  in  all  seas.     The  species  are  often  closely  relatcnl  an<!  ditiicult  of  determination. 

'^^^rhariituu:  Spirarlefl  present:  teeth  more  or  lew  depressed,  with  entire  or  serrate  sharp  edges. 

^     (t^K  of  tail  withrKit  pit;  caudal  fin  with  a  single  notch Halruf,  p.  35 

*~     Hiiot  uf  tail  with  conspicuous  pit  above;  caudal  fin  with  a  double  notch tinlettctrdo,  p.  36 

'W-   5*^;;^pj^|^  i>be*i»lete:  lower  teeth  narrower  than  the  upper. 

**-    Flm  dorsal  fin  inserted  posteriorly,  nearer  ventrals  than  pectorals Friowice,  p.  37 

*^^-  Finrt  dorsial  inserted  anteriorly,  nearer  pectorals  than  ventrals. 

<i.  Teeth  all  serrate  more  or  less,  entire  in  the  very  young ( 'archaria*,  p.  38 

Oenns  8.  OALSI78  Rafinesqae. 

niFt  dorsal  opposite  the  space  between  the  pectorals  and  ventrals;  mouth  crescent-shaped  with 
^**^tli  aii^^  in  lK>th  jaws,  oblique,  notched  and  serrate<!;  spiracK»s  pn^sent,  small;  nictitating  membrane 
P'^^^t;  no  pit  at  base  of  caudal;  caudal  fin  with  a  single  notch.     Tropica!  seas. 
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(talfii*  Rafinesque,  Caratteri  Alcnni  Niiovi  Generl,  13,  IKIO:  in  paTi  (galeuH,  etc.,  although  that  species  in  not  explicitly 

mentioned,  the  firxt  spetnes  mentioned  l>einK  a  species  of  Pritttiunnf,  P.  rt^eUuflointu). 
ff'<*^i/rAiwM«BIainville.  Bull.  Sjm.  I'hilom.  18115.  121  iijnlam). 
G(iUuH  Cnvier,  RtVne  Animal,  Ed.  I,  127, 1«17  (gaUtm). 
Euiftileusii'xW,  Pr»)c.  Ac.  Nat.  Sci.  Phila.  1«6I,  UK  (gtileus). 

2,  Galeus  japonicus  Miiller  &  Ilenle.     Fig.  2. 

Spiracles  Hmall;  a  short  labial  fold  on  eavh  jaw;  wH'ond  dorsal  lin  not  iiiiic]i  smaller  than  the  first^ 
and  slightly  in  advance  of  the  anal;  lenj^th  of  caudal  lin  rather  leas  than  distance  l)etween  the  2 
dorsals  (Miiller  <fe  Ilenle). 

This  s|)ecies  was  not  obtaine<l  by  us,  the  only  Hawaiian  reference  l>eing  that  of  Dr.  Steindachner, 
base<l  uiK>n  a  single  si)ecinien  more  than  5  feet  long,  from  I^ysan.    It  is  more  likely  to  \ye  the  Japanese 


Fu;.  '2.~-U(ilrttf  japonimm  Miiller  A.  Ilenle;  after  Miiller  and  Henl 


• 


s|>ecie8,  Galeiis japonicnny  than  the  Californian,  (inhijs  zijitpUrun.     Neither  of  these  differs  nmch  from 
the  Euroi)ean  (inletis  gnleun. 

Gdleu*  jniHmirn*  Miiller  &.  Henle,  Plai?i<»stomen,  58,  pi.  22.  IMl.  Japan;  (iiinther.  Cat.,  VIII.  3S0.  1870  (copie<l):  BU?eker. 

Nat.  Verh.  Kon.  Ak.  Amstenlam.  XVIII.  1n79.  3  (name  only):  Jordan  Jk  Fowler,  Proc.  T.  S.  Nat.  Muk.,  XXVI,  19(«. 

611  (()n(mii(;hi.  Hinwhiraa,  and  Na^iisaki.  .Iai>an). 
Galnitt  vtUgarh,  Steindachner,  Denks.  Ak.  Wiw.  Wien  VMM,  ^A*J  il^iyntin);  not  of  Cnvier. 

Oenas  4.  OALEOCERDO  Mtlller  ft  Henle. 

Month  crescent-shaj)ed;  tet^th  alike  in  both  jaws,  large,  oblique,  troarsely  serrated  on  l)oth  margins, 
with  a  deep  not<*h  on  outer  margin;  spiracles  present;  amdal  tin  with  a  double  notch;  a  pit  on  the  tail 
abf)ve  and  Ix^low  at  base  of  <*audal  lin;  tirst  dorsal  opiK)site  the  s|)aci»  l)etwec»n  j)ectorals  and  ventnils. 

I^arge  sharks  found  in  most  warm  seaP.    Only  one  sinvies  known  from  Hawaiian  or  Americnn  waters. 

(Jaloxmlo  Miiller i&  Henle.  PIagi«)stomen.  59.  18;i8  {tiijriniii<). 
BoreogaieuM  {y\\\,  Ann.  Lye.  Nat.  Hist.  N.  V..  VII.  18fil.  411  (nrrtfnm). 

3.  Galeocerdo  tigrrinus  Miiller  «fe  Ilenle.     Tiger  Shark. 

Head  7.25  in  length;  depth  about  10;  snout  H.3;{  in  head;  interorbital  8|mce  1.33;  width  of  mouth 
at  i'orners  alwrnt  1.8;  eye  5.06  in  the  interorbital  space;  s])a(!e  l)etween  nostrils  2. 

Boily  elongate,  taiK»ring  to  caudal;  hea<l  very  nnn'h  broader  than  deep,  depres8e<l;  eyes  small, 
lateral,  nearer  snout  than  gill-opening;  snout  broad,  short,  rounde<l;  mouth  very  broad,  rounde<l; 
teeth  numerous,  nither  large,  comi>resseil,  with  several  basal  cusps,  and  with  edges  more  or  less  ser- 
rate<l;  a  labial  fohl  at  corners  of  mouth;  nostrils  large,  inferior,  aluMit  midway  In'twetm  tip  of  snout  and 
eye;  interor))ital  si)ace  very  broad,  flat;  spiracles  very  small,  l)ehind  eye;  gill-o|)enings  large,  i>oste- 
riorly  above  l)ase  of  p**ctoral.  Bcnly  very  linely  roughened.  First  dorsal  In^inning  alN)ut  first  fourth 
of  interspace  In^tween  origin  of  |>ectoral  an<l  that  of  ventral;  second  dorsal  small,  a  little  lu^arer  origin 
of  first  dorsal  than  tip  of  caudal;  anal  small,  beginning  behind  origin  of  sivond  <lorsal;  jHH'toml  rather 
long;  vent rals  very  nuK'h  nearer  anal  than  jH^ct^irais;  caudal  very  l<mg,  lower  1oIk»  pnHUu*e«l;  (*audal 
))edunclt^  rather  short. 

Color  brown  above,  whitish  or  pale  Ih'Iow,  upiier  surface  with  blackish  markings,  mostly  in  the 
form  of  dark  crossbars. 

This  shark  is  known  fn>m  the«F^st  Indict  north wanl  to  Japan,  when<H»  (Jiinther  r(M'onle<l  a  small 
example.     Jonlan  and  Snyder  also  re<;onl  it  from  .laimn,  having  (>xamitH><i  the  dried  skin  of  a  young 
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male  from  Nagasaki.  A  gtxxl  specimen  wa«  nent  to  us  from  Honolulu  by  Mr.  E.  L.  Berndt.  The 
specie^:  liiffers  from  (i.  maculatus  of  the  Atlantic  in  having  dark  (•n)Si<-l)an(ls  in^^tea<l  of  daik  hrown 
S|i«:»t^cm  the  upper  surface. 

f,',iiitmf(nin  tifjrinHJs  yiaWeT  &  Ilenle.  Plagiostomen,  59,  183S,  Pondicherry;  Giinlher,  Cut..  VIII.  :VIH,  1S70  (Japan):  Dumeril, 
EU<m«>brancht-s,  I.  393,  1H70  (Pondicherry):  Jordan  A  Fowler,  I*roc.  r.  S.  Nat.  Miih.,  XXVI,  iy(»3,  612  (Nagasaki). 
Jordan  A:  Snyder,  Prw.  l\  S.  Nat.  Mn.«<.,  XXVII,  IIHM.  UIO  (Oahu). 

fHtl^rp^fffdo  rnyneri  Macdonald  «k  Barron,  I*roc.  Zool.  Soc.  Lorul.  lx«'»S,  3i*>.s,  pi.  wi,  Australia. 

Oenai  5.  PBIONACE  Cantor.     Blue  Sharh,  [' 


Larj^f  sharks  with  the  Ixxly  and   liead  slender;  no  spiracles;  the  tiM.'th  in  }x)\h  jaws  stronj^ly 

9i.*rT:a.t^l  in  the  adult,  those  in  the  upi>er  jaw  ])road,  tliose  l)elow  narrower,  straij^ht,  and  clavifonn; 

lir>*t:    donail  large,  inserte<l  nii<lway  l)t4ween  axils  of  j)ectorals  an<l   ventrals;    second  dorsal  much 

sni-sfcller.  usually  not  larger  than  anal;  embryo  not  attache<i  to  the  uterus  by  a  placenta.     Sj)ecie8 

rather  few;  large,  slender,  swift,  voracious  sharks  (»f   the  warm   seas.     The  grou|>s  calleil   Prionnce^ 

Ib^j0rt\mim,  Apriono^ion^  and  Scoiifjflftti  are  usually  place<l  iH*  sul)genera  under  f  'nrvluirhiunH  or  Carchnrian^ 

as  t  lieprr)up  has  been  commonly  called.     Their  retention  as  <listinct  genera  is  apparently  justifie<l  on 

tht.*  jKnuind  of  conveniencv. 

Pff»^/4vliJH  MiilleftS:  Henle,  I'lagiowtomen,  'Ho,  1H41  d/lnucuy,  ete.  >:  name  prriwcupitnl. 
Prt*p***xff  Cantor,  Malayan  Fishes,  399.  IKV);  siil*<titute  for  l*riou»nlon. 
i'tpA*.0^€phniuj'  (Klein)  (Jill,  Ann.  Lye.  N'lt.  H^l.  N.  Y.  18«')1.  400  it/iaunut). 

4.  Prionace  g'lauca  (  Linnjeus).     Fig.  I^. 

Snout  very  long:  nostrils  rather  nearer  to  mouth  than  to  extremity  of  snout;  no  labial  fold  exci'pt 
a  ^m  love  at  angle  of  mouth;  teeth  of  upjK'r  jaw  oblicpie,  si-arcely  con.*<tricte<l  near  Iwise;  lower  teeth 
slei:i«ler,  triangular  in  young  examples,  lancef»late,  with  a  bn>ad  base,  in  old  ones;  i)e<'toral  fin  long, 
falcrifomi,  extending  to  dorsal,  which  is  nearer  ventrals  than  root  of  ])ectoral8.  Color  light  bluish 
uTa.>-  alMne,  pjiler  Ixdow. 

A  larjje  shark  of  the  warm  seas,  fx-cjisionally  taken  in  Kurope  and  on  the  coasts  of  Ja{>an  an«l  Cali- 
f(»riiia.    A  mounted  sp>ecimen  from  f»ff   Misaki  is  in  the  Im|KTial   Mus<'um  of  Tokyo,  and  in  the 


Fig.  3. — Phonan  i/kiuca  (Linnaus);  after  J<»rdun  and  Kvemiann. 

bnr»erial  University  is  a  photograph  of  a  large  specimen  secured  at  the  same  place.     A  female,  taken 

^\^*i  a  hand  line^at  Aif^troM  Station  ;M)1,  2S°  8r  X.,  141°  47'  W.,  contained  47  endjryos,  ea<'h  meai»- 

""iij?  I0..3  in<-hes  in  length.     The  following  measurements  of  the  adult  were  taken:  Tip  of  snout  to 

en«l  of  caudal  lol)e  274  cm.,  to  dorsal  fin  110;  to  eye  28;  to  first  gillH»|M'ning  55;  to  iK»ctoral  (>5;  length 

01  ^ll-area  IS;  height  of  first  gill-slit  5;  of  secnmd  and  thinl  7.5;  of  fourth  7;  of  fifth  5;  length  of  i>e<*- 

t'^ral  H2|  ]^s^  ^y(  jx^-toral  2.S;  free  etlge  c»f  jK'ctoral  5fi;  axil  t<»  ventral  77;  anterior  margin  of  ventral 

l'''>;  free  margin  of  ventral  20.5;  base  of  ventral  Ui.5;  axil  of  ventral  to  front  (»f  anal  24;  base  of  anal 

»'^-*">;  anterior  margin  oi  anal  17;  anal  to  caudal  pit  22;  base  of  dorsal  2.3;  anterior  margin  of  dorsal 

■*  ""^i  freeetlge  of  dorsal  28;  p<^terior  e<lge  of  first  dorsal  to  second  dorsal  ♦5*>.5;  ba<e  of  second  dorsal 

*•*»  front  margin  of  second  dorsal  13.5;  p<^)sterior  end  of  second  dorsal  to  caudal  pit  21.5;  upp*»r  lobe  of 

caar^i  5jj j^.  spread  of  cauclal  67;  lower  caudal  l(>l>e  .'57;  girth  at  front  of  ventral  76;  girth  at  front  of 

f*<^»ral8  91. 

^Vhether  this  speciegi  is  really  identical  with  the  Kuro|>ean  /*.  ijlaam  is  uncertain. 

^■^•«P^«««  Linn^us.  Sy«t.  Nat.,  Ed.  X.  285,  ITVt,  seas  of  Europe. 

* '^^^nrint glnurw,  Gunther.  Cat..  VIII,  364,  IH70  (England:  St.  Helena:  rondieherry:  and  I'ort  Arthur,  .\ustralia). 

'^*'«<iArj>/n,im.  Jordan  &.  Evermann,  Fishes  North  and  Mid.  Amer,  I.  33,  1896  (San  Franei.seo;  Monterey):  Jonlan  «fc 

Fowler,  Proc.  U.  S.  Nat.  Mus.,  XXVI,  1903,  613  (Miaaki):  Snyder,  Bull.  V.  S.  FMsh  Comm.,  XXII.  19W  (Jan.  19, 1904), 

M5  r  Albatmm  .Station  3801). 
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Oenai  6.  CABCHARIAS  Bafineiqae. 

Body  rather  robust,  the  head  broad  and  depre88e<1;  mouth  inferior,  with  the  teeth  in  both  jaws 
strongly  »errate<l  in  the  adult,  less  so  or  entire  in  tlie  young,  those  in  the  upper  jaw  broa<l  or  narrow, 
those  l>elow  narrow,  straight,  and  nearly  erect;  no  spiracles;  first  dorsal  large,  placed  not  far  ])ehind 
pectoral;  pectoral  falcate;  second  dorsal  small.  Embryos  attat!he<l  by  placenta  to  the  uterus.  Speiies 
very  numerous  and  difficult  of  separation.     Vorticious  sharks  of  the  warm  seas. 

Oarcharias  Rafinewjue,  Caratteri  Alcunl  Nuovi  Generi,  10, 1810  (in  intention). 

Qircharhinus  Blainville,  Journ.  Phys.  1816,  264  (commersoni);  a  name  ba.«^  on  Lac^p^de's  figure  of  "SqiuUus  carcharias;  "  it 

apparently  represents  Carcharhinug  lamia. 
Carcharia*  Cuvier,  Ri'gnc  Animal,  Ed.  1.  125, 1817  {carcharias). 
EtUamia  Gill.  Ann.  Lye.  Nat.  Hist.  N.  Y.  1861,  401  (Jamia). 
PUitvpodon  Gill.  1.  e.,  401  (menisorrah) . 
lAogomphwlon  (Jill,  1.  o,,  401  {oxyrhtnichtt*). 
IjamitfjmM  GIU,  1.  v.,  401  (tnnmiiicki). 

a.  Tips  of  fins  abruptly  jet  black. 
b.  Head  very  braa<l  and  depressed;  snout  very  broad,  rounded,  and  appearing  pointed  when  viewed  laterally. 

mflanoptenu,  p.  2». 
bb.  Head  elongate,  somewhat  narrow  and  depres.'»ed;  snout  long  and  narrowly  pointed  when  viewed  from  above. 

phorcyg,  p.  39. 
aa.  Tlp«  of  fins  merely  dusky. 

c.  Snout  less  than  one-thinl  distance  to  first  gill-ojKjning irufidartim,  p.  40. 

ce.  Snout  exceeding  one-third  distance  to  first  gill-<>i)ening nesiotcs,  p.  40. 

5.  Carcharias  xnelanopterus  C^uoy  &  Gaimard.     Plate  1. 

Head  alxjut  5.85  in  length;  depth  about  7.67;  width  of  head  1.25  in  its  length;  <iepth  of  head  nearly 
2;  snuut  about  3  in  head;  interorbital  space  1.5;  space  ])etween  tip  of  snout  and  front  of  mouth  2.(); 
width  of  mouth  2;  eye  5  in  interorbital  space;  internasal  spatre  2;  least  depth  of  caudal  i»ed uncle  3; 
caudal  3.5  in  body;  pectoral  5.5. 

Body  elongate,  rather  robust,  the  trunk  and  tail  compn^ssed;  head  very  broad  and  depresseii; 
snout  very  broad,  rounded,  api)earing  jKiinted  when  viewe<l  laterally;  eyes  small,  their  jM)8terior 
margins  alwut  midway  between  tip  of  snout  and  first  gill-opening;  nictitating  membnuie  well  devel- 
oped; mouth  large,  very  convex,  so  that  the  anterior  margin  of  the  mandible  is  IhjIow  front  rim  of 
orbit;  te«th  in  upper  jaw  broa<l,  compresse<l,  sharply  pointe<l,  the  e<lge8  serrate  and  with  4  or  5  basal 
cusps  }>ehind;  teeth  in  mandible  rather  long,  pointed,  the  compressed  edges  smooth,  without  any 
serratures;  nostril  with  a  small  flap,  inferior,  al:H3ut  4nidway  in  length  of  snout;  int^jrorbital  space  very 
broad,  more  or  less  convex,  especially  in  the  center,  l)ehind  which  the  to{)  of  the  hea<i  rises  more  or  less 
gradually  to  back  of  ne(!k;  gill-oi>enings  of  moderate  length,  close  together,  the  posterior  al)ove  base 
of  pectoral;  peritoneum  silvery. 

Body  very  finely  roughene<l  when  strokeii  forward;  first  dorsal  with  its  length  about  equal  to 
depth  of  body,  it>«  origin  midway  between  that  of  the  second  dorsal  and  tip  of  snout;  origin  of 
second  dorsal  nearer  origin  of  first  dorsal  than  tip  of  caudal;  anal  similar  t<>  seccmd  dorsal,  and  l)elow 
it,  the  origins  of  the  2  fins  at  the  same  point;  caudal  rather  long,  with  a  notch  neUr  ita  tip;  length 
of  lower  lol>e  2.2  in  entire  length  of  fin;  pectoral  large,  margin  of  fin  nearly  straight  or  only  very 
slightly  concave;  ventrals  small,  their  origin  a  little  nearer  origin  of  first  dorsal  than  that  of  second, 
or  nearly  midway  between;  bat*k  in  front  of  first  dorsal  slightly  keeled,  and  between  first  and  second 
dorsals  with  a  shallow  groove;  base  of  caudal,  above  and  l>elow,  with  pit.  Another  example,  a  female, 
gave  the  following  measurements,  recorde<l  in  centimeters:  Total  length  156;  tip  of  snout  to  dorsal  52; 
to  eye  12.8;  to  first  gill-opening  30.5;  to  i)ectoral  36.2;  length  of  gill-area  7.7;  height  of  first,  seix^nd, 
third,  and  fourth  gill-slits  6.3;  fifth  5.6;  anterior  margin  of  pectoral  28;  base  of  pectoral  10.8;  iK)sterior 
margin  of  pectoral  27.3;  axil  of  pectoral  to  ventral  36.8;  anterior  margin  of  ventral  12;  free  margin 
of  ventral  10;  base  of  ventral  10;  axil  of  ventral  to  front  of  anal  13.3;  base  of  anal  8.3;  anterior 
margin  of  anal  10;  base  of  anal  to  caudal  pit  9;  base  of  dorsal  11;  anterior  margin  of  dorsal  19.5;  free 
edge  of  dorsal  15.3;  distance  between  dorsals  38;  base  of  second  dorsal  7.6;  second  dorsal  to  caudal 
pit  10;  upper  lobe  of  caudal  38;  spread  of  caudal  35.5;  lower  lobe  of  caudal  19;  width  of  mouth  17; 
preoral  length  of  snout  9.5;  girth  behind  pectorals  63.5;  girth  at  front  of  ventrals  53. 
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Color  in  lifp  (field  No.  03535),  iipj)er  parts  of  body  and  head  light  brown,  lower  partA  white;  tinH 
tipped  with  black;  upper  and  lower  larders  of  caudal  also  black.  Another  example,  4.5  feet  long  and 
similarly  marke<l,  was  seen  in  the  market  of  Honolulu. 

Color  in  alcohol,_pale  brown  above,  the  lower  portions  white;  a  brown  longitudinal  l>and  along 
side  from  below  front  of  first  dorsal  backward  over  Ijase  of  ventral;  upper  surface  of  pectorals  an<l 
ventrala  brown  like  the  Imck;  upper  extremity  of  dorsal,  broadly  and  abruptly  blotched  with  black; 
margins  of  caudal  narrowly  black,  the  greater  jmrt  or  outer  half  of  the  lower  lobe  black;  outer 
portion  of  anal  blactk;  lower  tip  of  pectoral  blackish,  the  up|)er  edge  or  marginal  portion  also  blackish 
or  dusky,  and  the  lower  tip  of  ventrals  ])roadly  blackish.  Desttription  from  a  male  31  inches  long 
taken  at  Honolulu. 

This  shark  is  a  common  fonn  throughout  Polynesia.  We  have  a  number  of  examples  from 
Honolulu,  three  of  which  were  collect^^l  in  1889  by  I)r.  Jenkins.  The  species  was  also  found  at 
Simioa  by  Jordan  and  Kellogg.     It  may  l)e  known  at  once  by  the  inky  black  tips  to  its  fins. 

Cnrcharias  inclanf/pterus  Quoy  &  Gaimarcl,  Voyage  de  rrmiiif,  Zool.,  194,  pi.  43,  flg«.  1  and  2,  1824,  Vaigiou  Island; 

Gilnther,  Cat..  VIII,  369, 1870  (South  Africa;  Amboyiia);  Strtrets,  Bull.  V,  S.  Nat.  Mus.,  No.  7.  94.  1H77  (Christma.**  and 

Wa.««hington  islands);  Snyder,  Bull.  IT.  S.  Fish  Commission,  XXII,  19(r2  (Jan.  19,  1904),  513  (Honolulu). 
Onrcharuuf  {Prionodon)  tneUnutptcnis,  Miiller  &  Henhr,  Plagiost.,  43.  pi.  19,  tig.  5.  1841  (teeth):  Steindachner,  Denks.  Ak, 

Wiss.  Wien,  LXX,  1900,  519  (South  Soa.'^). 
Oarcharuu  {Prionact)  mdaiioplenis.  Cantor.  Cat.  Malay.  Fish..  4(H),  1X50  (Straits  of  Malacim);  Fowler,  Proe.  Ac.  Nat.  Sei. 

Phila.  1901,  325  (Thoniton  Island). 
f  Oarcharias  {Prionodon)  hrnlci  Bleeker,  Nat.  Tyd.s.  Ne<l.  Ind.,  IV.  507.  1H53,  Batavia. 
f  Carcharias  (Prionodon)  brachyrhyncho*  Bleeker,  Enum.  Sp.  Arch.  Ind.,  206,  1859.  East  Indies. 

6.  Carcliarias  phorcys  Jordan  ^  Evermann.     Plate  2. 

Head  4.8  in  length;  depth  H.5;  width  of  lu^ad  1.75  in  it*i  length;  depth  of  hea<l  1.8;  snout  about 
2.2  in  head;  interorbital  space  2.2;  space  between  tip  of  hnout  and  front  of  mouth  2.5;  width  of 
mouth  2.5;  eye  6  in  interobital  space;  interna.sal  space  1.8;  letist  depth  of  caudal  piHluncle  a  little  over 
4.8;  (taudal  8.5  in  botly;  ptH!toral  5.75. 

Bo<ly  elongate,  rather  robust,  the  tail  compre.ssed;  head  elongate,  somewhat  narrow  and  depressed, 
snout  long  and  narrowly  i>ointtMl  when  viewed  above,  the  tip  roundetl;  eyes  stnall,  their  iM>sterior 
margins  al>out  midway  between  tip  of  snout  anrl  first  gill-oj)ening;  nictitating  membrane  well  devel- 
o|ied;  mouth  large,  very  convex,  the  anterior  margin  of  mandible  ]H*lr>w  front  rim  of  orbit;  t^H'th  in 
ui)per  jaw  narrow,  with  broad  ])asis,  not  notched,  compressed,  K^rrate,  and  with  four  or  five  basal 
cusps  l)ehind;  teeth  in  mandible  rather  long,  j>ointt*d,  not  serrate,  the  e<lges  smooth;  nostril  without 
fiap,  inferior,  and  nearer  eye  than  tip  of  snout;  interorbital  space  broad  and  c<mvex;  upinr  profile  of 
heiid  rising  gradually  in  a  nearly  straight  line  to  back  of  head;  gill-opening  of  moderate  length,  iK)ste- 
rior,  over  base  of  pi^ctoral;  peritoneum  white  or  j»ale;  body  very  finely  nmghened  when  stroktni  for- 
ward; height  of  first  dorsal  le><s  than  depth  of  Inxly,  its  origin  a  little  nearer  tip  of  snout  than  origin  of 
sei'ond  dorsal;  origin  of  second  dorsal  nearer  origin  of  first  dorsal  than  tip  of  caudal;  fin  small, 
about  over  anal,  so  that  origins  of  the  2  fins  are  opposite;  caudal  long,  with  a  notch  at  its  tip,  deep, 
the  lower  lobe  2.25  in  length  of  fin;  pectoral  with  margin  slightly  concave;  ventrals  small,  their  origins 
a  little  nearer  base  of  lower  caudal  IoIk'  than  origin  of  the  pectoral;  back  convexly  ridge<l,  broader 
iHitween  the  dorsals;  ])ase  of  caudal  with  a  jnt  alM)ve  and  Inflow. 

Color  in  alcohol,  pale  bn)wn,  the  lr)wer  parts  pale  or  whitish  with  a  brown  streak  the  color  of  the 
back  along  side  from  gill-opening  to  over  origin  of  ventral;  tii>s  of  dorsals,  edge  of  caudal,  and  tip  of 
jwctoral  blackish. 

This  description  from  an  example  27.5  inches  long,  field  No.  03747,  taken  at  Honolulu.  Tyi»e, 
No.  50612,  U.  S.  Nat.  Mus.  We  have  4  other  examples  also  from  Honolulu,  one  a  fuHus,  besides 
2  from  the  same  localitv  collected  bv  Dr.  Jenkins  in  1889.  Specimens  were  also  .secured  bv  the 
Albatross  in  1902  at  Honolulu  and  at  Hanalei  Bay,  Kauai. 

('nrcharifM  phorcys  Jordan  «!t  Evermann.  Bull.  V.  S.  Fisii  Coinm.  1902  (April  11,  19(«.).  163.  Honolulu;  Snyder,  Bull.  V.  S. 
Fish  Comm.  1902  (Jan.  19,  1904),  513  (Honolulu;  Hanalei  Bay,  Kauai). 
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7.  Carcharias  insularum  Snyder.     Plate  8,  fig.  1.  ^ 

Head,  measured  to  last  gill-o|>ening,  3.1  in  length  (tip  of  snout  to  caudal  pit);  depth  at  front  of 
pectorals  6.1;  at  front  of  ventrals  H.7;  snout  3  in  head;  interorbital  width  2;  pectoral  4  in  length; 
upper  lobe  of  caudal  2.7. 

Mouth  semicircular,  its  widtli  equal  to  distance  between  tip  of  snout  and  posterior  border  of  eye, 
distance  Ixjtween  edge  of  mouth  and  tij)  of  snout  1.7  times  width  of  mouth,  or  a  little  more  than 
distance  between  nostrils;  up{>cr  teeth  serrat^nl  from  base  to  tips,  the  lower  ones  smooth  on  base, 
upjKjr  jmrt^  weakly  serrated;  teeth  of  upi)er  jaw  a  little  broader  at  base  than  they  are  high,  the  cutting 
edges  of  median  ones  straight;  lateral  teeth  with  edgas  slightly  concave,  concaWty  of  outer  edges 
deepening  somewhat  as  they  approach  corners  of  mouth;  teeth  not  pointing  outwanl  in  either  jaw, 
those  of  lower  jaw  much  more  slender  than  those  alK)ve,  the  l)ases  somewhat  wider  than  height  of 
teeth;  cutting  e<lges  conciive;  30  rows  on  each  jaw,  teeth  of  the  2  median  rows  minute  or  absent 
Tip  of  pecrtoral  fin  acutely  rounded;  first  dorsal  broadly  rounde<l;  second  dorsal  slightly  smaller  than 
anal;  caudal  very  large,  underside  of  upjxir  lobe  with  a  deep  notch;  free  edges  of  dorsals,  pectorals, 
and  ventrals  concave;  daspers  of  male  1.5  times  as  long  as  ventral  fin  is  high. 

In  life,  bluish  slate-color,  somewhat  lighter  below;  first  dorsal  broadly  tipped  with  lights  color; 
second  dorsal,  ])ectorals,  ventrals,  and  caudal  with  slightly  darker  ti[>8.  In  alcohol  the  fins  and  upper 
parts  of  the  bcKiy  are  rather  indistinctly  8iK)tted  with  a  darker  shade  than  that  of  body;  spots  of  body 
somewhat  larger  than  eye,  tin*-  spiU'es  Ixjtween  them  somewhat  wider  than  diameter  of  spots;  spots  on 
fins  smaller  and  more  closelv  crowdcHi. 

The  following  measurements  were  taken  l>efore  the  si>ecimen,  a  male,  was  preserved:  Total 
length  213  cm.;  tip  of  snout  to  dorsal  71;  to  eye  17.8;  to  first  gill-opening  40.5;  to  pectoral  48;  length 
of  gill-arcA  10;  height  of  first  gill-slit  7.5;  of  se<-ond  8.2;  of  thin!  8.8;  of  fourth  8.2;  of  fifth  5.7;  length 
of  pectoral  39;  base  of  pectoral  14;  free  edge  of  ixn-toral  37;  axil  of  jKJctoral  to  ventral  47;  anterior 
margin  of  ventral  14;  free  margin  of  ventnd  12;  base  of  ventral  12.7;  axil  of  ventral  to  front  of  anal 
17.8;  base  of  anal  9;  anterior  margin  of  anal  12.7;  anal  to  caudal  pit  8.2;  base  of  dorsal  21;  anterior 
margin  of  dorsal  32;  frin^  e<lge  of  dorsal  2ii.5;  first  to  second  dorsal  47;  base  of  setHind  dorsal  6.3; 
front  margin  of  second  dorsal  9;  s^vond  dorsal  to  camlal  pit  12.7;  upjH'r  lol)e  of  caudal  59.5;  lower 
lol)e  of  caudal  30;  s])reiul  of  caudal  fil ;  girth  at  front  of  ventrals  (>H;  girth  at  front  of  ])ectoral8  78.5. 

Si'ven  young  were  obtained  from  a  large  female  of  this  sjM'cies  taken  at  station  4111,  between 
Molokai  and  Oahu,  each  measuring  (>1  cm.  in  length.  Color  bluish;  pectorals,  second  dorsal,  anal, 
and  lower  <"au(lal  lol)e  broadly  ti])jMMl  with  black;  ventral  surfatre  of  iKnly  and  paired  fins,  except  the 
terminal  dark  areas,  yellowish;  tip  of  first  dorsal  yellowish.  The  head  measured  to  last  gill-opening 
2.9  in  length;  dej>tli  at  front  of  i)ectonds  5.5;  de])th  of  caudal  i>e<luncle  5.5  in  head;  snout  3;  interorbital 
width  2.1.  Curve  of  mouth  elongate  instead  of  circular,  as  in  adult,  its  width  l)eing  an  eye's  diameter 
less  than  distance  l)etween  tip  of  snout  and  anterior  bonier  of  orbit.  Distance  between  edge  of  mouth 
and  tip  of  snout  1.1  times  width  of  mouth.  Height  ol  dorsal  ().25  in  length  of  head  and  body;  length 
of  pe<'toral  3.4;  ui)per  lobe  of  caudal  2.7.     Dorsal  and  pectorals  broadly  rounded. 

This  shark  api)ears  to  be  closely  related  to  Oirvhttrias  Itim'm  Rafinescjue,  of  the  Atlantic.  Not 
connnon  aliout  the  Hawaiian  Islands. 

Carcharia*  iiutuUirum  Hiiyder,  Bull.  V.  S.  FLvh  Comm.  VMtl  (Jan.  19,  1*KM),  '>l:{.  pi.  1,  (ig.  1,  off  Diamond  Head,  Oahu  lalasd 
(Type,  No.  50859,  U.  S.  N.  M.). 

8.  Carcharias  nesiotes  Snyder.     Plate  3,  fig.  2. 

Head,  measured  to  last  gill-opening,  3.1  in  length  (tip  of  snout  to  caudal  pit);  depth  at  front  of 
pectorals  5.5;  at  front  of  ventrals  ().25;  snout  3.1  in  head;  interorbital  width  2.4;  pectoral  3.7  in 
length;  upper  lobe  of  caudal  2.8.  Mouth  ellipticiil,  not  semicircular  in  shape,  width  e(]ual  to  dis- 
tance from  tip  of  snout  to  posterior  edge  of  orbit;  width  of  space  between  tip  of  snout  and  anterior 
edge  of  mouth  ecjual  to  distance  l)etween  outer  edges  of  nostrils,  3.9  in  head;  teeth  of  upper  jaw 
strongly  serrated,  those  near  center  of  jaw  symmetrical  in  shape,  the  wi<lth  at  base  equal  to  or  a  little 
greater  than  height;  laterally  the  out^-r  edges  of  teeth  grow  concave,  then  notched;  inner  eilges 
becoming  convex,  teeth  [K^inting  away  from  9>'mphysis;  teetli  of  lower  jaw  narrow,  with  wide  base«», 
their  edges  smooth  or  very  slightly  serrated,  symmetrical  in  shape  on  both  middle  and  lateral  parts 
of  jaws.     Pectorals  pointed  at  tips  when  depressed,  reaching  as  far  back  as  posterior  part  of  first 
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dorsal,  the  free  edge  concave;  first  dorsal  bluntly  pointe<l;  second  dorsal  and  anal  equal  in  size,  edge 
of  anal  deeply  notched;  t»dge  of  upper  caudal  IoIkj  notched,  distance  from  notch  to  tip  of  lobe 
4.54  in  length  of  lobe. 

C'olor  bluish  gray  alx)ve,  the  fins  growing:  darker  toward  the  tips;  ventral  surface  lighter. 

The  /ollowing  are  the  measurements  of  a  male  taken  at  station  3902,  off  the  northern  coast  of 
Molokai:  Total  length  224  cm.;  tip  of  snout  t^)  dorsal  71;  to  eye  17.8;  to  gill-opening  44;  to  pectoral 
54;  length  of  gill-area  13.5;  height  of  first  gill-slit  6.5;  of  second  7;  of  third  and  fourth  ().5;  of  fifth 
5.8;  anterior  margin  of  pectond  49;  base  of  pectoral  14;  posterior  margin  of  {)ectoral  42;  axil  of  i)ec- 
toral  to  ventral  49.5;  anterior  margin  of  ventral  12.8;  free  margin  of  ventral  12.8;  base  of  ventrals  10.8; 
axil  of  ventral  to  front  of  anal  19;  base  of  anal  8,3;  anterior  margm  of  anal  12;  anal  to  caudal  pit  13.4; 
base  of  first  dorsal  19.7;  anterior  margin  of  first  dorsal  30.5;  free  edge  of  dorsal  26;  distance  Ixjtween 
dorsals  58;  base  of  secoml  dorsal  7;  second  dorsal  to  (*audal  pit  19;  upper  lobe  of  caudal  61;  spread 
of  caudal  66;  lower  caudal  lobe  29;  width  of  mouth  20.5;  preoral  length  of  snout  15. 

Ty|>e,  No.  50860,  T.-S.  Nat.  Mus.,  a  female  about  4.86  feet  long,  taken  at  French  Frigate  Shoals. 
A  smaller  example,  also  a  female,  from  Laysan  Island,  does  not  differ  from  the  type,  except  that  it  is 
darker  in  color,  tlu^  un<ler  parts  l)eing  (luite  dusky.  Cotype,  No.  12790,  L.  S.  Jr.  Univ.  Mus.,  a 
female  32  inches  long  (No.  03741 ),  and  the  heads  of  2  larger  examples  were  obtained  at  Honolulu. 

A  large  and  voracious  shark  seen  ev(»rywhere  about  the  islands.  Compared  with  dircharkts 
japomnia  of  Japan,  it  is  more  robust  in  form,  having  a  shorter  and  broa<ler  head. 

CarchnrLaf  {Prionoilnn)  (/angftirnf,  SteiiKlachner,  Dcnks.  Ak.  Wiss.  Wien,  LKX.  1900,  519  and  521  (Laysan  Island.) 
Oarchariag  ntfuttm  Snyder,  Bull.  U.  S.  Fish  Comm.  1902  (Jan.  19,  1904),  514,  pi.  1,  llg.  2,  French  Frigate  Shoals. 

Family  IV.  SPHYRNII).€. 

(ieneral  characteristics  of  the  (Mrr.hariidiv,  but  the  head  singularly  formed,  kidney-shaped  or 
" hammer "-shaiKMl,  from  the  exten.«ion  of  its  sides,  the  nostrils  being  anterior  and  the  eyes  on  the 
sides  of  the  "hammer";  mouth  (Tescent-.Mhai>ed  under  the  "hammer";  teeth  of  both  jaws  similar, 
oblicjue,  each  with  a  notch  on  the  outside  near  the  base;  no  spiracles;  la.*<t  gill-oi)ening  over  the 
jKH'toral;  first  dorsal  and  j>e<*torals  large,  the  dorsal  nearer  pectorals  than  ventrals;  secon<l  dorsal  and 
anal  small;  a  pit  at  the  root  of  the  caudal;  caudal  tin  with  a  single  notch  towanl  its  tip,  its  lower  IoIhj 
develoi>e<l.  One  genus  with  5  spiicies,  inhabiting  most  warm  seas.  Large  sharks,  known  at  once  by 
the  singular  form  of  the  head,  which  is  not  (|uite  the  same  in  any  two  si)e(!ies. 

Genus  7.  8PHTBNA  Bafinesque. 

Characters  of  the  genus  included  above.  In  the  form  of  the  head  there  is  a  perfect  gra<lation  among 
the  Sfiecies  from  the  narrow  hammer  of  *S'.  Mochii,  with  the  lobes  three  times  lis  long  as  bniad  and 
deeply  gr(X)ved  along  the  anterior  edge,  to  the  kidney-shajKjd  head  of  S.  lihuro^  in  which  the  anterior 
grooves  are  ol)6olete.  , 

Spfn/rna  R&t\nvsi\\w,  Indice  d'Utiol.    Siciliana,  60.  1810  (zi/tju'tia). 

(k'sirorliinnit  Blninville.  .lourn    Phys,  1816.  264  {zy{;:nia). 

Zyijinm  Cuvior,  Rounc  Animal,  Kd.  I  127.  1H17  {zi/ffinta);  name  prc<x.Tupied. 

Ptalt/tuinitlusir,\vn'\nstm   Classn.  Anim..  II,  31H,  IKW  ("fZ/jMro"    liidot). 

Rtnivrptt  GiW,  Ann.  Lye.  Nat.  Hist.  N.  V.,  VIII,  lH<il,  412  (tiburo). 

Cf»tracion  (Klein:  pre-Linnsran)  (Jill.  I.  c,  403  {zugxua).    > 

Euf^hyrna  GUI,  1. 1-.,  412  {hlochii). 

9.  Sphyrna  zygeena  (Linnteus).     Ifammir-haded  Shark;  ''}fano  hihikiJn,'^ 

Head  truly  hanuner-sha|)ed;  width  of  head  alxmt  twice  its  length;  length  of  hinder  margin  of 
hammer  nearly  e4|ual  to  its  width  near  the  eye;  nr)stril  close  to  eye,  prolonged  into  a  gror)ve  which 
runs  along  nearly  the  whole  front  margin  of  head;  first  dorsal  large;  second  (juite  small,  smaller  than 
anal;  jiectoral  rather  large.  Color  gray.  A  larger  voracious  shark  reaching  a  length  of  15  feet  or  more, 
found  in  all  warm  seas;  occasionally  on  our  coasts  from  Cai>e  Cod  aiul  Point  ConcejK'ion,  southward. 

A  number,  of  examples  of  this  species  wereoV)tained  at  Honolulu,  and  it  was  taken  by  the  Alhatrotts 
at  Station  .3844,  off  the  southern  coa*<t  of  Molokai.  Dr.  Jenkins  also  brought  13  examples  from 
Honolulu  in  1889,  the  largest  measuring  20.5  inches.  The  si)ecie8  is  also  common  in  the  South  Seas 
and  in  Japan. 
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Syqualu*  zygstna  Linnseiis,  SyRt.  Nat..  Ed.  X,  '2M,  1758,  Europe;  America. 

Sphyma  zygstna,  Rafinesque,  Indico  d'lttiol.  8ie.,  46,  1810  (Messina):  MUller  6c  Henle,  Plagiostomen,  51,  1S41  (Brazil; 

India);  Jordan  <fc  Evorniann.  Fi.shes  North  and  Mid.  Araer.,  I,  45, 1896;  Evermann  &,  Marsh,  Fishes  of  Porto  Rico, 

63.  1«)0  Jenkins.  Bull.  U.  S.  Fi.sh  Comm.,  XXII,   1902  (Sept.  23,  1908),  120  (Honolulu):  Snyder,   Bull.  U.  S.  Fish 

Coram.,  XXII,  1902  (Jan.  19,  1904).  515  (Molokai). 
Sfiualus  mallru*  Riwo,  Ichth.  Nice,  34, 1810,  Nice. 
Zygttna  miUleius,  Shaw,  Nat.  MiscelL.pl.  '267,18 . :  Gunther.  Cat.,  VIII,  381,  1870  (Totoya,  Fiji  Islanda);  GQnther, 

Shore  Fishes,  Challenger,  Zool.,  I,  Part  VI,  59, 1880  (Reefs  at  Honolulu). 
ZygitiHi  lewini  Lord  in  Griffith,  Aniraal  Kingdom,  X.  640,  pi.  50,  1834,  New  Holland. 
Zygama  gubarcuata  Storer,  Proe.  B<wt.  Soe.  Nat.  Hist.,  Ill,  1848,  70,  Cape  Cod. 
Oettracion  sygatna,  I)um<^ril,  Elasmobr.,  II,  882, 1865  (Mediterranean:  coasts  of  North  and  South  America;  Australia;  Japan). 

Family  V.  ALOPI I !).€.— Thresher  Sharks. 

Brniy  m(Kleratoly  elongate,  the  snout  rather  short;  mouth  crescent-shaped;  teeth  equal  in  both 
jaws,  iniKierate  size<i,  flat,  triangular,  not  serrated;  the  thini  tooth  of  the  upper  jaw  on  each  side 
much  smaller  than  the  others;  gin-o{)enings  moderate,  the  last  one  above  the  root  of  the  })ectoral8;  no 
nictitating  membrane;  spiracles  just  behind  eye,  minute  or  absent;  first  dorsal  lai^,  midway  between 
pectorals  and  ventrals;  setrond  dorsal  and  anal  very  small;  caudal  fin  exceedingly  long,  about  as  long 
as  rest  of  Ixxly,  a  pit  at  its  root,  a  notch  on  the  upper  lol)e  near  its  tip;  lower  lobe  moderately 
developed;  no  caudal  kcn^l;  ventrals  rather  large;  pectorals  very  large,  falcate.  A  single  species, 
reaching  a  large  size,  inhabiting  most  seas,  known  at  once  by  the  great  length  of  the  tail. 

Oenui  8.  ALOPIAS  Bafineiqae. 
The  characters  of  this  genus  are  included  with  those  of  the  family. 

Alftpias  Rafinexqne,  Caratteri  di  AU'iiiii  (JtMierl,  1*2,  IHlo  (wdcronniii  -mli)cif). 
Alopecias  Miiller  &  Henle,  I'laKio«tomen.  74.  1841;  amended  orthography. 

10.  Alopias  vulpes  (Gmelin).     Fig.  4. 

B<Mly  fusiform,  cylindrical,  thick(\<t  before  dorsal  fin;  back  nyularly  an!he<l  from  above  pectorals 
to  en<l  of  snout,  and  gradually  <lccreasing  in  size  iK>steriorly  to  caudal.     Heail  short,  bluntly  cx>nical; 

snout  blunt;  eye  rather  large;  mouth  horseshoi»-slia|KHl;  teeth   al>out  "        '\  third  or  fourth  tooth  on 

either  side  of  center  of  upi)er  jaw  smaller  than  others;  spiracles  very  small  or  wanting;  la«t  gill- 
openings  al>ove  or  slightly  in  front  of  pectorals. 

Bo<ly  more  or  less  roughened.     First  dorsal  high,  triangular,  somewhat  higher  than  its  base  is 


Fio.  4. — Alopin^  vtUj)€s  ((tmelin):  after  Jonlan  and  Kvermann. 

long,  slightly  slender  toward  its  summit,  sui)erior  angle  rounded;  second  dorsal  similar  in  shape,  but 
nuich  smaller;  anal  small,  pla<;e<l  iK'hind  second  <lorsal,  which  it  resembles;  pectorals  long,  wide, 
emarginate,  with  small  proi-ess  behind;  ventrals  wider  than  high,  nearest  first  dorsal;  caudal  nearly 
as  long  or  longer  than  ])oily,  composed  of  3  distinct  lobes,  one  small,  triangular,  at  under  side  of 
tip,  a  second  long  and  low,  extending  along  upper  side  of  tail,  and  a  thirtl  short  and  broad,  at  lower 
base  of  tail. 

Color,  slate-blue  above,  beneath  soileil  white,  marke<l  with  obsolete  bluish  spots;  pupil  a  longi- 
tudinal slit,  edgeil  with  golden. 

Ltmgth,  12  feet. 

One  large  speiumen  received  from  the  Honolulu  market  through  Mr.  Berndt. 
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AlarfK  Bhsrk,  abounding  in  all  wam>  seas,  oomnioii  <ni  the  cart  <.i>aMt  of  Japan.  It  wan  tieen  by 
Ilr.  Jnnbn  at  Mu«ki,  Nat;aaaki.  Tokyo,  and  YokobBiina.  X<>  one  liax  yel  conipareH  H))ecimeni<  of  the 
JipaneK  Qi<h  with  thu^  EroDi  California  or  the  Meilitermiifan.  utiil  thu  t^giei'ies  may  prove  different. 
.^tVu  rW|>'i  ■imclin,  S>-sI.  N'al..  I.  I49K.  ITSK.  UedJlamDeao;  nllcr  l-eliniinl. 

.^w.u'if  rWp/nn-  Bonnatrm'.  THblmu  Encycl.  Ichthv..  a.  ITW.  HedltcmiiEan;  afU'r  l'unn»iil. 
.Ilfwu  ■rtrti.Hmi'  R«(inMquf>.  CHnlteil  dl  Alcunl  lii-rH-rt,  U".  WIO,  Sitilx- 

(iirr*nrtn"riJp«.  I>c  Kay.  N'cw  York  PiuiiB,  IV.  FiMbwi.  SW.  pi,  LXI.  Bg.  IIW.  IWi. 
Jlttpiir  raliitt,  Uaiatril.  EUuiki)br..  I.  til.  ImiS;  Day.  FuhM  uf  India.  Supplement.  Klu,  Inks;  Jurdnii  &  Ullbert.  S>-n<i|«lB. 

T:  INtl;  Jonlan  A  ErennanQ.  FluhH  Nortli  and  Mid.  Ampr..  I,  4.\  IK96. 
.Uijisvu  TMlpa.  (iflntber,  0»l,.  VIII.  350.  INTO. 

Family  VI.  UM\ID^.— The  Mackerel  Sharks. 

Shark?  of  lanie  size,  with  the  iNNly  etoul,  thif  iiioulli  wiile  with  luiye  teeth,  an<t  the  tail  fileniler; 
the  t'sii'tal  tin  lunate,  the  2  lubes  U-inif  not  very  une<|iiul,  the  U]itii'r  loix-  vtronely  l)ent  upward; 
cau<la.l  peiluncle  with  a  ftronickeel  onew-h  oiile:  Kil'-opefinp^  wii!''!  all  in  front  of  the  [lectoral,  entirely 
Imlf^r^al.  not  extending  under  the  thniati  first  dormil  large;  pectorals  luricf;  ventrali"  iiioderate;  i*econd 
dorsal  an<l  anal  very  .email;  a  pit  at  the  root  of  the  caudal;  KpinU'lef  minute  or  alieent.  lienera  3, 
■[•e^'iiv  <>  or  more,  besides  nnmerouH  f<>ssil  species.  In  thiH  family  ttie  ilentilion,  aa  well  as  the  muscu- 
lar pvritem.  reaches  its  hij^hest  tl^jee  of  specialization. 

a.   ijimnia'.  Th-IIi  slendtTand  Dharji.  with  emtre  L-dKfS /fwr.ijwM,  p.  — 

aa.    i.iircjharodonb'iM'.-Teetb  wtlh«rtHltd  edge".  ci)ioprw«.-d,  and  iriauitular  in  form,  wit  hi  ml  lia»il  i^ai-p. .  I  lirt^nidan,  p,  —   ■ 

0«liiu  9.  ISDSOPSIS  Oill. 

Snout  rather  long  and  pointed;  the  IhuIv  fonneil  much  like  that  rif  a  tunny  or  mackerel;  first  dor- 
nl  li>r}9r,  iuserteil  entirely  Iwhind  pectorals,  nearly  midway  lietween  iHi-tiirals  und  vcntralit;  pectorals 
Uirv«^:    i«vond  don^l  and  anal  very  >'mall;  cau<lal  [leduncle  slender;  tet^th  lon^,  lanivolate,  with  nharp 
eotir«*  cuttin);  edi^  and  no  l>asal  i'Us|u>, 
lBin.«»uUi]|.  Aon.  Lye.  N'at.llli(t.  N.  V„  VEU.  IfHil.  WN  nrfar.™.}. 

11.    lauropBie  glauca  (Mi'iUer  >%  Meiite).     Fik-  ^■ 

■"^r»niii  lonjt-  [K'iuted;  teeth  in  4  rowB,  very  Ions,  fiexiiour",  witliimt  denticles  at  liase;  spiracles  very 
"■tall  :  tirHl  don«l  inHertcil  well  liaekwani,  midway  iM-tweeti  iHi'tiiral  and  ventral,  scarcely  lunger  than 
hlKli,     ill.  up|s;r  angle  nmnde.1. 

CV,|„r.  dark  blue,  white  lielow. 
"C*'":***  uf  Japan  and  suulhward.  rather  common  alwMil  Nagasaki.     .Many  jaws  and  a  stuffeil  (ictus 


of  Mr.  Yahiro  at  Nagasaki.  A  eiiecimen  7  feet  long  was  taken  by  Jordan  anti  Snyder 
I.  of  which  the  head  waa  pre^erveil.  Many  teeth  and  jaws  of  specimens  from  Honolulu 
rn  of  .Mr.  £.  L.  Bemdt,  of  Honolniu. 
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Oxyrhina  glauca  MUIlcr  <&  Hcnle.  PlagioMtomen,  69,  PI.  XXIX.  IMl,  Nai^asaki  (erroneouHly  stated  to  be  from  Jaya): 
Schlegel.  Fauna  Japonica,  PoifH..  302.  IH.'iO  (Nagasaki):  Dum^ril,  Elasmobranches,  409, 1870;  after  MQlIerA  Henle. 
LamfM glauca,  Gtinther,  Cat.,  VIII,  391,  1870  (Cape  Seas:  St.  Helena). 

Oenui  10.  CASCHABODON  Smith.    The  Kan-eater  Sharki. 

• 

General  character  of  Imropsls  and  Iximna^  but  with  a  different  dentition,  the  teeth  being  large, 
flat,  erect^  regularly  triangular,  their  edges  serrated;  first  dorsal  moderate,  nearly  midway  l>etween 
pectorals  and  ventrals;  second  dorsal  and  anal  verv  small;  pectorals  large;  ventrals  moderate;  caudal 
peduncle  rather  stout;  spiracles  minute  or  absent.  Sharks  of  very  lai^e  size;  the  strongest  and  most 
voracious  of  all  fishes;  pelagic,  found  in  most  warm  seas. 

(Mrcharodon  Andrew  Smith,  Mag.  Nat.  Hist.  (2),  II,  37,  Janiiar>',  1838.    (No  type  mentioned.) 

12.  Carcharodon  carcharias  (Linnieus).     ^' Niuhi.** 

Body  stout;  depth  about  5.5  in  total  length;  mouth  very  large;  each  jaw  with  5  rows  of  lai^, 

triangular,  serratecl  tt»eth,  those  in  lower  jaw  narrower,  about  09  i^i  each  row;  first  dorsal  somewhat^ 

l>ehind  |>ectoralH;  cau<lal  fin  large  and  strong.     Color  leaden  gray;  tips  and  edges  of  iicHjtorals  black. 
One  of  the  largest  of  sharks,  reaching  a  length  of  30  feet;  found  in  all  temperate  and  tropical  seas,  and 
occasionally  taken  l)oth  in  the  Atlantic  and  Pacific.     One  caught  near  Soquel,  California,  was  about  30 
feet  long  and  had  a  young  sea  lion,    weighing  alx>ut   100  pounds,  in   its  stomach.     (Jordan  and 
Evermann. ) 

A  large  pair  of  jaws  is  preserve^l  in  the  museum  of  the  Imperial  University  at  Tokyo,  from  a  speci- 
men taken  somewhere  off  the  cant  coast  of  Homlo,  near  Misaki.  This  ccmstitutes  the  only  ^^oni  of 
the  spetnes  from  Jai>an.  It  was  not  seen  by  us  in  Hawaii,  but  we  have  unquestionable  information  of 
its  otrcurrence  off  the  coast  of  Puna,  stnith  of  llilo,  whither  it  was  attracteil  by  the  body  of  a  dead  horse. 
There  are  other  statements  of  its  fre<iuent  visits  to  Hawaii. 

Lamia  R<»n<ielet,  Hist.  Poinm..  390,  l'v>4,  Nice,  Marseilles;  frtHxl  tiifure. 

Sqiiahm  carcharitui  Liniiieiis,  Syst   Nut.,  E<1.  X,  ZVt,  ITftH,  Europe;  after  Artetll:  not  of  most  later  authors. 

lyirchnriatf  rtTHft  Akh^snIx.  PoisM.  Fosh.,  Ill,  2-iri,  1S36.  name  on  plate  only. 

CarchariHUm  xmithi  Koiiapnrto,  St'lach.  Tab.  Anal.,  9,  IKJS:  after  Smith. 

CarrharwUm  romldrli  Miillt'r  &  Henle.  IMaKio.sU>nien,  70,  1841,  Mediterranean  Sea  and  Atlantic  Ocean;  after  Rondclet. 

OirchariHloH  r»i/>rM#w<  Smith.  Z<k>1.  S.  Afriea,  III,  |»1.  iv.  1H42,  Cape  of  Good  Hope. 

CiirrAaritw  «/«'m>f/t  Storer,  I*n)c.  B<M<t.  Soe.  Nat.  Hi.^it.,  Ill,  184K,  72,  Provincetown,  Massachusetts. 

Carc'iarmUm  romULeti,  (iunther.  Cat..  VIII,  mi,  1870. 

Carcharodon  carcharias,  Jordan  &  Gilbert,  Synofwi-s,  875, 1883:  Jonlan  &  Evermann,  Fishes  North  and  Mid.  Amer.,  1,50, 1S96. 

Order  C.  TECTOSPONDYLI. 

Calcareous  lamelhe  arrange<l  in  one  or  more  concentric  series  or  rings  about  a  central  axis  in  each 
vertebra;  spiracles  pn^sent;  anal  fin  wanting;  dorsal  fins  2,  with  or  without  spine.  As  here  under- 
stoo<l,  the  order  TertospondijVi  inclu<les  the  sharks  of  the  groups  calle<l  Cyclospondyli  and  Tedofqxtndyli 
by  Hasse.  Ihe  vertebne  in  the  rays  show  a  similar  structure,  and  it  is  probably  from  sharks  of  this 
group  that  the  rays  are  descended. 

Family  VH.  SQUALID/E. -The  Dog  Sharks. 

Body  inonM)r  less  elongate;  head  depressed;  eyes  lateral,  without  nictitating  membrane;  mouth 
inferior,  rather  large,  an-hed,  a  deep  groove  on  eatth  side;  teeth  com presseil,  variously  formed;  nostrils 
inferior,  separate;  spiracles  rather  large;  gill-oixMiings  moderate,  all  in  front  of  the  pectoral  fins; 
dorsal  fins  2,  eacharme<l  with  a  spine;  the  first  dorsal  in  front  of  the  ventrals;  anal  fin  wanting;  caudal 
fin  with  the  lower  lobe  small  or  ol:)solete;  ventral  fins  inserted  i)osteriorly,  not  much  before  second 
dorsal.     Oviparous. 

Genera  6  or  more;  sj>ecies  alnmt  15.  Rather  small  sharks,  chiefly  of  the  Atlantic.  These  sharks 
represent  a  comparatively  primitive  type,  apparently  not  descended  from  any  other  existing  Squodi. 
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a.  Tppertoeth  mmple.  without  smaller  cusps  at  base. 
h.  Twth  alike  in  N»th  jawH,  <nilHiiiadrate,  each  with  a  nearly  horizontal  cutting  edge  and  a  point  directed  backward, 

Stjualtnf,  p.  4'k 
iKL  Tpper  teeth  each  with  1  or  2  small  ciL<ip»  at  ba^e  on  each  side. 

f.  Tef ih  unrt)ual.  the  upper  erect  and  tricuspid,  the  lower  oblique Ktmftptertu,  p.  46. 

ee.  Teeth  equal,  very  small,  and  pointed „ Cenlro»cyUium^  p.  46. 

»  Oeniu  11.  SQUALUS  (Artedi)  Linnsni. 

Body  rather  slender;  mouth  little  arche<l,  with  a  long,  straight,  deep,  oblique  groove  on  each  side; 
no  labial  UM;  teeth  rather  small,  all  simple,  equal  in  the  2  jawH,  their  point>«  ho  much  tume<l  aside 
tliat  the  inner  margin  fonns  the  cutting  e<lge;  spiracles  rather  wide,  just  In^hind  the  eye;  fins  moder- 
ately developetl,  the  first  <lorsal  larger  than  the  second,  much  in  advance  (if  the  ventral  fins,  which 
are  behind  the  ndddle  of  the  WkIv  although  in  a*lvance  of  the  second  dorsal;  dorsal  spines  strong,  not 
gnx>ve<l,  tail  si^arcely  bent  upward.    Small  sharks  al)ounding  in  the  temperate  seas;  4  or  5  species  known. 

SfMoIt''  <  Artedi  t  Linn*as.  Sysl.  Nat..  Ed.  X.  233.  I7r>8  (includes  all  sharks). 
Sffmaius  KAtiufMiue.  Caratteri.  13.  181U  {(u-ant/uu."  and  ut^iUt). 
AramUmrhinux  Blainvillf,  Jouni.  Phvf*.  1816,  'ifti  (ncnuthia*). 
AnuUhioj'  Ki!«ri.  Eun»p.  Mi^rid..  III.  131,  1K26  (nranlhia*). 
JEirfary*-Aim«<JiIl,  Pro«'.  Ac.  Nat.  Sci.  Phila.  1H62,  496  {uyato). 

13.  Squalus  mitsukurii  Jordan  &  8ny<ler.     **  Mnno.^^     Fig.  6. 

We  have  4  fietal  examples  (No.  03752)  of  a  s|K'cies  of  this  genus,  <»htaine<i  at  Kailua,  Hawaii, 
.\ogii^,  1901.  They  were  brt>ught  to  us  by  a  fisherman  after  having  l)een  renioviMl  from  the  body  of 
the  parent  fish,  which  we  did  not  see;  this  example  wa**  alnrnt  3  feet  long.  The  si>ecies  was  said  by  the 
fisherman  to  l)ec<.unmon  in  that  region.  The  ftL'tusi*s  each  measured  alK)ut  4.2-1  inches  in  total  length, 
aiMl  iiray  l>e  descril^ed  as  follows: 

ilesul  3..5  in  length;  depth  12;  eye  3;  snout  3.5.     Ikxly  slender;  head  broad,  dei)re«8ed;  mouth 


F 


Fig.  6.—Si/ualuH  milJ^ttkurii  Jonlnu  &  Snyder:  fnmi  the  tyjK'. 

betwest^n  posterior  e<lges  of  eyes,  its  width  e<pial  to  half  it*«  distance  from  tip  of  snout;  snout  broad, 
obtite€*I  V  ]K>inte<i;  interorbital  spai-e  nearly  fiat,  its  width  equal  to  diameter  of  eye;  origin  of  first 
uoraal  fin  nearer  tip  of  snout  than  l)ase  of  caudal  fin;  Inj^ly  entiit'ly  smcM>th,  a^^jwrities  scarcely,  if  at 
»ll  pt*Tx?eptible. 

Color  in  alcohol,  yellowish  white;  upper  parts  dusky  or  brownish;  dorsal  fins  {>ale  at  base,  black 
<>ndi»tai]  part;  caudal  black,  tips  of  loljes  white. 

V^lult  examples  were  taken  by  the  AUkUtom  and  re<"orde<l  l)y  Professor  Snyder,  who  is  unable  to 

*pwat€*  the  species  from  StfnaJns  mitanhnrii  of  Japan.     The  latter  is  thus  des<Tibed  by  Snyder: 

tttead,  measured  to  la«t  gill-opening,  3.9  in  length  (snout  to  <'audal  pit);  measure<i  to  first  gill- 
o\*nin^4.o;  width  of  head  2  in  its  length  to  last  gill-o|)ening;  snout  2.4  in  hea<l  mea**URHl  to  first 
pW-oi^eninj!;  interorbital  si>ace  2.4;  height  of  first  dorsal  fin  2;  second  dorsitl  3.4. 

T*?eth  in  l>oth  jaws  similar,  except  that  the  lower  ones  are  slightly  larger  than   those  alK>ve; 

p\af^l  in  %  cloi^ely  appose^l  rows,   ix)inting  away  from   middle    of    jaw;   outer   tnlge  with  a  <leep 

notch,  inner  serving  as  cutting  edge;  distanc^e  l^etween  mouth  and  tip  of  snout  2  in  length  of  hea<l  to 

first  gill-opening;  width  of  mouth  3.4;  length  of  fold  at  cr»rner  of  mouth  e<|ual  to  di8tan<-e  U'tween 

wt^tnLn;  distam^  between  nostril   and  tip  of  snout  3.9   in    hea<l;    lx*tween   nostril   an<l   middle  of 

nwoth  equal  to  distance  between   nostril  and  tip  of  snout;  distance  l>etw(vn  spirat'les  2.3  in  head; 

1"^  «f  gill-ares  4.5;  diameter  of  eye  5. 

Ungth  of  expojsed  portion  of  first  dorsal  spine  equaling  ilistance  from  tip  of  spine  to  tip  of  fin; 
"^tof  gpine  erjualing  Imse  of  fin;  second  sjiine  0.75  as  high  as  fin;  distance  l^etween  dorsals  3.66 
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times  length  of  Hnoiit;  i)e<'toral,  wlien  depreHseii,  reaching  to  a  vertical  through  poflterior  edge  of  baae 
of  <lorsal,  the  tip  bluntly  pointe<l;  edges  of  pect4)ral  and  first  dorsal  concave,  that  of  secqnd  dornal 
eniaiginate;  edge  of  ventrals  straight;  distance  from  anterior  edge  of  anal  opening  t*.)  tip  of  depressed 
ventral  2.4  in  hea<l;  upj)er  caudal  lobe  3.7  in  it8  length;  a  low  lateral  keel  on  caudal  peduncle. 

Color,  dark  slaty  blue  above,  lighter  l)elow. 

Some  of  the  spei^imens  examined  have  the  head  slightly  narrt>wer  than  examples  of  the  same 
species  from  Japan,  while  others  are  like  them  in  every  particular.  ^ 

SquiUnif  mituHkurii  Jordan  «fc  Snyder.  Prw.  U.S.  Nat.  Mus.,  XXVI,  1903  (Mar.  30).  629,  tig.  3,  Misaki  (Type.  No.  71W 
Stanford  Tniv.);  Snyder,  Bull.  IT.  S.  FiHh  Ck)mm.,  XXII,  1902  (Jan.  19,  19M).  515  {Albalross  Station  40K5.  off  nortl 
eoa.Ht  of  Maui). 

Oenai  12.  ETMOPTEBUS  Raflneique. 

Mouth  little  arched;  teeth  of  lower  jaw  with  the  point  so  much  turned  <iside  that  the  innei 
margin  of  the  tooth  iorm»  the  cutting  edgt*;  upixjr  teeth  erei't,  each  with  a  long  pointe<l  cuhj>  and  om 
or  two  smaller  ones  on  each  side;  spiracles  wide. 

Of  the  2  kni>wn  sfKH-ies  one  occurs  in  Hawaiian  waters.     It  is  de8i^.ril>ed  in  Section  II  of  this  work. 

Etmoptcrms  RafineiU|ue,  Caratl<;ri,  et<'.,14.1«lO  (artiltatutt). 
Sphuu  Cii\ieT,  Regne  Animal.  Ed,  I,  129,  1M17  (ar*a«/A*Vw  and  gpinax). 
Spinas  MiilleriS:  Henle,  Plagiofitomen.  W,  1838  {Mpimu). 
Acanthidium  Lowe,  Proc.  Zool.  So<!.  London  1839,  91  (pwsiUum). 

Oenai  18.  CENTROSCTLLITTM  MtUler  k  Henle. 

Teeth  equal  in  l)oth  jaws,  very  small,  straight,  ix>inte<l,  each  with  1  or  2  smaller  cuspe  on  each 
ei<le  at  Ixase;  mouth  crescent-shai)ed,  with  a  straight,  obli(|ue  groove  at  \\»  angle;  spinu^les  moderate 
gill-o[)enings  rather  narrow;  dorsal  fins  small,  each  with  a  strtmg  spine;  the  second  dorsal  entireh 
lx*liind  the  ventrals.  One  spe<'ies  in  the  Ar<'tic  Seas  and  another  ret'ently  tliscovered  by  the  Albatrt>n 
off  Kauai.     The  latter  is  descril)ed  in  Section  II. 

dntrmc-yltium  M011er«&  Henle,  I'lagioMtonieii,  191,  18;W  {/altricii). 

Order  D.  BATOIDEI.— The  Rays. 

Gill-openings  5,  slit-like  and  inferior;  spiracles  present;  no  anal  fin;  dorsal  fins,  if  present, 
inserteil  on  the  tail;  bo<ly  typically  disk-like,  broa<l  and  flat,  the  margin  of  the  disk  being  formed  by 
the  expanded  pectorals;  tail  comparatively  slender,  the  caudal  fin  small  or  wanting;  vertebni: 
cyclospondylous.     With  the  exception  of  the  RajidiVf  most  or  all  of  the  rays  are  ovoviviparous. 

a.  Pwtoral  Hns  uninterruptejl.  i'onflnent  around  the  snout:  teeth  small THtsyatidar,  p,  U 

iM.  Pet^toral  tins  interrupte<i,  one  portion  forming  deta<'he<l  Hp[)eMdaKeH,  or  "cephalic  fins,"  on  the  snout. 

b.  Teeth  very  large,  flat,  tesselated,  few  in  number Adobtitidx,  p.  -W 

hb.  Teetli  very  small,  flat,  or  tubercular,  numerous:  cephalic  tins  conspicuous,  resembling  bonis;  size  enormous. 

MobtUidx,  p.  5( 

Family  VIII.  DASYATID^.— The  Sting  Rays. 

Disk  usually  more  or  k»aM  broad  than  long;  jRH'toral  fins  uninterruptedly  confluent  in  front, 
forming  the  tip  of  the  snout;  tail  variously  forme<l,  usually  whip-like,  sometimes  short  and  stout, 
sometimes  l)earing  a  single  dorsal  or  caudal  fin,  but  never  with  2  dorsals;  usually  one  or  more  vertical 
folds  of  skin  on  the  tail,  rarely  a  lateral  foM;  tail  generally  armeil  with  a  large,  sharp,  retrorsely 
serrati'  spine  on  its  upi»er  surface  toward  the  Iwse;  2  (►r  3  spines  cH'casionally  present;  ventral  fin^ 
not  enmrginate;  skin  smooth  or  variously  prickly  or  spinous,  roughest  in  the  adult;  no  differentiate<l 
spines  on  the  jn'ctorals  in  the  maU*s,  the  sexes  snnilar;  mouth  rather  small;  teeth  small,  paved, 
usually  more  or  less  pointed  or  tui)ercular;  nostrils  cl<K«e  together,  nasal  valves  forming  a  re<*tangular 
flap,  which  is  jointMl  tx>  the  up|)er  jaw  l>y  a  narrow  frenum;  spiracles  large,  placed  close  behind  the 
eyes;  skull  not  elevated,  the  eyes  and  spiracles  superior.     Ovovivijmrous.     Genera  about  10;  si>ecies 
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50.    Foand  in  moet  warm  seas,  some  of  them  in  the  fresh  waters  of  the  northern  |)arts  of  South 

.inierica.     The  large.  }agge<i  spine  on  the  nmseular  tail  is  i^pable  of  inflicting  a  severe  and  even  * 

j^ogerous  woumi. 

Only  the  genus  lkuty€Uis  is  thus  far  known  to  be  represente<i  in  Hawaiian  waters. 

Cbmu  14.  DA8TATI8  BaAneique. 

Disk  oval,  flat,  with  rounded  angles;  tail  very  long  and  slender,  whip-like  without  fin,  but  often  f 

vith  om*  or  2  vertical  membranous  folds;  a  strong  serrated  spine  towanl  the  base  of  the  tail;  skin  | 

iu«ir*-  «'r  less  spinous  or  prickly,  rarely  smooth;  teeth  small,  i>ave<l;  a  few  papilhe  usually  present  in  k 

the  iiiooth  l)ehind  the  lower  jaw.     Species  alx>ut  :{0.     Sting  rays  of  large  size,  abundant  in  warm  seas.  r 
Many  «»f  the  spinous  species  are  nearly  or  quite  sm<X)th  when  young,  l>econiing  rough  with  age. 

fny^itMA  RAlioc^que.  i.'^nitteri  di  AlcuniNuoviGen..  IC.  IMU  i  nJtf=p(HftiHacn:  iMuti/fKitn*  Klein.  174'Jt;  Jordan  «&  Evenn&nn,  i 

Fb^htrs  Nurth  And  Mid.  Amer.  I.  82,  It^  ipm^iiuicn  >. 
'■''.•rVj*  lUfinr^iqiie.  Indict  d'lttiol.  Sicil..  61.  1810  ytijH*). 
T^'-tt^'M'.^'itu*  BUinville.  Jouni.  Phvji.  1S16,  '261  » m/pririV). 
r^-.^t^.r*  AiUm'<i>n  in  Tuvier,  Rvgne  Animal.  EUl.  I.  136.  1M7  ipa^inaca). 
i/LA^i'^f  (I'M  MuUrr  «k  Ilenle.  Wiegmann's  An*hiv  1KJ7,  400  »  mtrualju. 
H^i^*tr^p.ti  Muller  A  Henle.  Majf.  Nat.  HL^t.,  II.  IS^.  90  (ViiiMt/i). 
/^l<rcJll<lm^vainsr»n.  Cla*!.  Anim..  Vol.  II.  319.  1W39  iotimcea). 
Au^sr^jgmiku*  Ehrentieii?  in  Swain^ion,  1.  c.  320  (ortticulari*) . 
FnMitkfunCu\iQT  in  De  Kay.  New  York  Fauna.  Fwh..  373.  1M2  (hag^ata^. 
X>anVzf i^ Gtrrnan  in  Jordan  &  Gilbert.  Synopsis.  65.  1WH3  [p^istinaca^:  corrected  orthography. 

^  T«il  irith  a  keel  or  wing-like  expansion  below  only:  adult  with  stout  bucklen*  on  l>ack  an<l  tail:  tail  rough. 

^'  Tiail  not  more  than  twice  length  of  disk:  body  and  tail  without  large  tubercles* itiera,  p.  47 

'^.   Tail  more  than  twice  length  of  ln^ly;  body  and  tail  with  some  large  tubercle** lata,  p.  47 

**-  T«il  with  a  narr«>w  keel  or  wing-like  expansion  alwve.  and  a  wider  one  below hawaiienri*,  p.  48 

14.  Dasyatia  sclera  Jenkint^.     Plate  4,  tig.  2. 

Snout  about  4  in  length  to  base  of  tail;  eye  a  little  over  3  in  inten)rbital  width,  which  is  1.3  in 
sntHit  or  twice  wiilth  of  mouth;  intemasal  width  1.4  in  snout. 

Bdly  very  rhomboid,  the  width  of  the  di.««k  being  nmch  greater  than  its  length,  greatest  width 
J^taewhat  in  front  of  center  of  length;  head  very  broad,  the  anterior  margins  of  the  disk  nearly  straight, 
^*^n,'  slijurhtly  undulate<l;  snout  broad  and  obtuse;  eye  small;  mouth  small,  only  slightly  imdulated; 
P**t€*rior  margins  of  disk  very  slightly  n»unde<l;  teeth  small,  in  about  26  very  oblique  series  in  the 
°PP^r  jaw;  upper  bum-al  flap  with  a  broad  fringe;  fl<K)r  of  mouth  with  4  me<lian  short  tentacles  and 
^^  s^ide  with  2  smaller  ones;  nostrils  large,  the  lx>nler  of  the  broad  nasal  Hap  with  a  tine  fringe; 
inter* >rl>ital  cfiace  more  or  less  flattened  and  (x>ncave  in  the  mi<ldle;  gill-openings  of  about  equal  length, 
"W  fourth  level  with  the  greatest  width  of  the  fish;  Innly  more  or  less  iimcK)th,  except  the  upper  surface 
•jf  tl»^  tail,  which  is  c<jvere<l  with  many  asjieriticfs;  many  jKjres  l>elow;  tail  a  little  less  than  twice 
"^ngtlj  q(  ^Ii^Ij  u,|J  ^-jth  a  narrow  cutaneous  fold  l>eneath,  l>eginning  under  insertion  of  dorsal. 

The  alK»ve  description  is  from  the  type,  a  siHvimen  alxmt  41  inches  in  total  length  (to  liase  of 
tail  I2.t>3  inches,  length  of  tail  2S  inches),  collected  atHonohilu  by  Dr.  O.  P.  Jenkins  in  1889. 

Of  this  species  we  know  but  few  examples.     One  is  <lescribeil  above,  and  another  was  also  taken 
*i Honolulu  bv  Dr.  Jenkins.     In  the  latter  the  tail  has  l>een  .*<evere<l  from  the  Ixxiv.     In  all  essentials 
'^^'^•tefs  it  agrees  with  the  type.     ThLs  species  was  also  reconlcnl  by  Snyder. 

^y^ifwirra  Jenkins,  Bull.  T.  S.  Fiah  Comm..  XXII.  1902  (Sept.  23.  IWC ..  421.  pi.  I.  Honolulu;  Snyder,  1.  c.  <  Jan.  19. 19W), 
hlb'  Honolulu  I. 

15.  Dasyatis  lata  ((iannan  I. 

Disk  qiuulrangolar,  one-fourth  wider  tlian  long;  anterior  margins  nearly  straight,  forming  a  very 

^ont  angle  at   the  aiout,  rounded  near  the  outer  extremities,  <'onvex   jxisteriorly;  inner  margins 

**'iight  a  portion  of  their  lengtli;  ventrals  truncate,  roun<le<l;  snout  pnxhu'eil,  fonning  a  roundeii 

P'^ineoce  in  front  of  the  margins  of  the  disk;  length  from  forehead  less  than  width  of  head;  a  line 

J^^uuQg  the  wider  poiHonaof  disk  passes  nearer  to  the  head  than  to  the  shoulders;  tail  more  than 
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twit'e  as  long  as  body,  siibcylimirical,  without  a  trace  of  keel  above,  roughened  with  small  tul)ercles» 
with  an  irregular  series,  of  broad-l)ase<l  conical  tul^ercles  on  each  side;  a  long  narrow  cutane«.»ujr5 
ex]>ansion  )h»1ow  has  its  origin  opjKjsite  the  l)eginning  of  the  spine,  and  terminates  in  a  keel  whicli 
continues  to  the  extremity;  a  pair  of  large,  compressed,  erect  tulx^rcles  immediately  in  fn»nt  of  (taudal 
spine,  and  a  single  one  over  the  mi<idle  of  the  pelvic  arch;  thestj  suggest  a  continuous  serit*8  in  larger- 
si)ecimens;  ',i  larger  elongate<l  tul)ercles  with  i>oints  directe<l  backward — similar  to  those  <if  haniata — 
occupy  the  middle  of  the  shoulder-girdle;  mouth  curved,  6  (5-<)?)  papilla.*  at  the  Ix^ttom;  2  of  these 
are  in  the  miildle  in  front  where  usually  there  is  but  one. 

0)lor  light  olive,  probably  gn»enish  in  life,  white  Ijelow.  Distinguished  from  Tkw/atlH  raUnlra  by 
the  prominent  snout,  the  shai>e  of  the  tul)en'les  on  the  middle  of  the  liack,  and  the  narrowness  of  the 
Ix)sterior  i»ortion  of  the  disk. 

length  of  bo<ly  IH,  length  of  tail  ,'y)..S,  and  width  of  i)ectorals  1J0.5  inches.  Collected  at  the 
Hawaiian  Islands  by  Andrew  (Jarrett.     ((larman.) 

Trygon  lata  (iurniun.  Hull.  Miifl.  (%mip.  Z(m»1..  VI.  (K'tober,  IKKU.  17U,  Hawaiian  Islands. 
IkiHitHUit^  lata,  Jordan  «fc  (iilbtTl,  Bull.  V.  S.  Nat.  Mum.,  No.  ll>,  (i7, 1883  (after  (Jamiaii). 

16.  Dasyatis  hawaiensis  Jenkins.     Plate  4,  fig.  1. 

Snout  4.5  to  l>ase  of  tail;  eye  alxnit  3.07  in  intenirbital  spai^e;  interorbital  space  l)n>ader  than 
length  o^ snout;  width  of  mouth  2.;{  in  interorbital  space;  internasal  spac^e  2  in  head. 

Body  more  or  less  cin'ular,  the  width  of  the  disk  a  little  greater  than  its  length  and  its  greatest 
width  a  little  in  advance  of  the  <*enter  of  its  length:  head  ver>'  broail,  the  anterior  margins  of  the  <lisk 
very  slightly  undulated;  snout  very  broa<l,  only  slightly  i)ointe<l;  eye  small;  mouth  very  small,  very 
slightly  undulate;  teeth  very  small,  in  alnnjt  .SO .very  obli(|ue  series  in  the  upi)er  jaw>.  upper  buccal 
flap  with  a  bnjad  fringe;  floor  of  in<»uth  with  5  tentacles;  nostrils  large,  the  border  of  the  broad  na.Hal 
flap  with  a  fine  fringe;  interorbital  space  broa<l,  mon»  or  less  flattenetl;  gill-openings  of  abDut  e(|ual 
length,  the  fifth  alxmt  level  with  the  greatest  width  of  the  lish;  Ixnly  more  or  less  snuwth;  tail  without 
any  asjK^rities;  caudal  spine  bn^ad,  flatteniMl,  the  sides  strongly  stTrate;  pores  more  or  less  obsolete; 
tail  al)out  1.07  longer  than  disk  an<l  with  a  somewhat  broa<l  cutaneous  fold  l)oth  alnive  and  Ih'Iow,  the 
latter  In^ginning  l)elow  bjise  of  dorstil  spine;  i)ectorals  rounde<l  obtusely;  ventrals  very  broa<l,  the 
width  (»f  their  bases  a  little  less  than  their  height  or  length. 

C'.>lor  in  alc()hol,  dark  brown  alK)ve  with  the  etlges  of  the  <iisk  i>ale,  or  dull,  and  the  lower  surface 
crciuny  white  with  margins  of  the  disk  soiled  or  dirty  brown;  posterior  margins  of  i)ectorals  and 
ventrals  with  their  edgtts  Inflow  very  narrowly  white. 

The  siHH'imen  ujH>n  which  this  description  is  liase<l  was  obtaine<l  at  Honolulu  by  Dr.  Jenkins. 
It  has  a  total  length  of  10.5  inches  (5.87  inches  to  base  of  tail;  tail  10.63  inches)  and  is  the  only 
example  of  the  siK»cies  thus  far  known  from  the  Hawaiian  Islands.  It  is  alliini  to  iMinyntiA  di}tfernra 
Jordan  &  (fill)ert,  frt)m  San  I)ii*go  Hay. 

Jhwjat i« hamtienKiM .IvixViua.  Bull.  r.  S.  Fish  Coinin..  XXII.  VMTl  (Sept.  Xi,  1903),  420.  pi.  I,  Honolulu. 

Family  IX.  AETOBATH).^.— The  Eagle  Kays. 

Disk  broad;  pe<*toral  (ins  not  continued  to  end  of  snout,  but  ceasing  on  sides  of  head  ami  reappear- 
ing in  front  of  snout  as  one  or  2  flt^shy  i)rotul)erances  (ct»phalic  tins),  which  are  sup|>ortiHl  by  tin 
rays;  tail  very  long,  slender,  an<i  whip-like,  with  a  single  dorsal  fin  near  its  root,  behind  which  is 
usually  a  strong,  retrorsi'ly  serrate<l  spine;  nasal  valves  forming  a  rectangular  flap,  with  the  posterior 
margin  fnv,  attaclunl  by  a  frenum  to  the  upi)er  jaw;  skull  less  depresse<l  than  usual  among  rays,  its 
surface  rais(Ml  so  that  the  eyes  and  spiracles  are  lateral  in  i)osition;  teeth  hexangular,  large,  flat,  tessel- 
lated, the  middle  ones  usually  broa<ler  than  the  others;  skin  smooth;  no  different iate<l  spines  on  the 
pectorals  in  the  males,  the  sexes  being  similar:  ventnds  not  emargiiiate.  (Jenera  3;  siKH^ies  al)ont  20. 
Large  sting-rays  itdiabiting  warm  seas,  feinling  cbietiy  on  mollusks,  whic^h  they  (rrush  with  their  largt' 
grinding  ttH'th.     ()vovivi|»art)Us. 


w 
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OEKTIB  IS.  ROASODOV  CMtor. 


General  fonn  of  AttobatU.  Muzxle  entire;  teeth  flat,  broad,  formiDg  a  siagle  series  coireepoadiiig 
to  ihe  Diiildle  series  in  Mgliobaiit,  there  beinK  no  email  lateral  tei-lli;  ujiper  dental  laiuina  straight, 
Inwer  carved,  the  latter  projecting  beyond  thf  upper;  free  lurder  of  the  naMil  valve  ileeply  emarginate; 
pkio  smooth.    Tropical  seas. 

Notlb  Biid  UUI.  Amcr..  [.  W-,  1>«A  I nnrin.tnV  mil  it  BUltiTlLle.  IHIS.  wblcb  eqiuli 


w  JonUn  &  Etcmunn. 
MyUubalU  Cnder.  ISIT.) 
.l1>J>aru  liat]«r  A  ttrolr.  PtactnAomen. 
.-^-.VHlnii  Cknlnr.  Cal.  Malay.  Firii..  4U, 
'^mVAafti  Agaadx  Fnr.  BoM.  Fkic. 


InlBI 


ivlllo. 


Bin..  VI.  IKKH  K 


17.  SUWMOdonti&rin&ri  (Euphrawn).     .SjHilte'l  .Sliiiff-lbi'j;  " inhimiinii."     Fin.  7. 

I>i»k  ne*riy  nr  quite  twice  ai*  brosil  &>•  litn);:  tail  very  Inn);,  alioiit  2.^>  liine!>  leneth  of  difk;  snout 
n  lenfnh  of  ilij>k;  di»itaiire  fn>m  xnout  to  eyt'  10  in  width  ••(  ilixk:  width  of  moulh  1(1  in  lenfrth  of 
>k:  a  U>n^  furrow  in  middle  of  interorbital  Hpatx',  iIee|H.t<t  in  fn>nt;  >>pirackt<  obliiiuely  placed. 


nari  (Eaphi 


Color  in  life  (Xo.  033ST)  mostly  bluieh  gny  aliove,  (.ilr.i 
with  blnieh  white  spots,  smallest  at  edges  of  finf  and  largein  in 
of  bewl  white. 

General  color  of  whole  nppersnr{ace(  taken  from  another  c 
wheie  coreicd  with  nxuidtHh  or  oblong  pearly  or  bluish  ti]>oia 
F.C.Ii.l9rB— t 


of  titiH  fliplilly  darker;  liack  covcreiV 
uiiddle  of  liack;  l>clly  anil  under  part 


niplpi  liaht  chixDlate-brown,  every- 
bloiolicy,  largest  about  siie  of  eye. 
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Bmallest  less  than  half  as  large;  un.der  surfooe  milky  white  except  margin  of  snout,  which  is  dark 
gray;  tail  uniform  chocolate-brown;  iris  yellowish  gray. 

This  large  ray,  common  in  most  tropical  seas,  was  obtained  by  us  at  Honolulu  and  Hilo,  and  one 
example  has  been  recorded  by  Steindachner  from  Laysan. 

Jit^a  narhmri  Riiphraaen,  Vet.  Ak.  N^a.  Hatidl.,  XT,  1790,  217,  Bnuil;  aft«r  narinari  of  Marcffrave. 

RajaJlageUnm  Bloch  &,  Schneider,  Syst.  Ich.,  361,  pi.  73,  1801,  Coromandel. 

Raja  guttaia  Shaw,  General  Zoology,  V,  285,  pi.  142, 1804,  Madaffascar. 

Rnja  qninqneaculrataCluoy  &  Gai'mard,  Voyage  de  TUranie.  Zool..  200,  pi.  43,  fig.  3,  1824,  Quam. 

Myliobnth  erUnikee  Riippell,  Neiic  WirbeJthiere,  Fiseh..  70,  pi.  19,  fig.  3, 183,  ISSft  (teeth),  Red  Sea. 

Afitthatui  indira  Swainnon.  Cla.*w.  Fi*<h.,  II,  3^21,  1839;  after  Riuwell,  no  locality. 

Myliiilbiitis  narinari,  Cuvicr,  Ki^ghe  Animal,  Ed.  I,  137, 1817  (both  hemispheres). 

Act()batiM  narinari,  Miiller  &  Henle.  Plagi«'wtomen.  179,  1H41;  Jonlan  &  Evermann,  Fishes  North  and  Mid.  Amer.,  1,88,1896; 
Steindachner,  Denks.  Ak.  Wijw.  Wien,  LXX,  1900,  519  (Laysan);  Evermann  &  Mareh,  Fishes  Porto  Rico.  67.  figs.  4 
and  5. 1900;  Jenkfhs,  BuH.  U.  8.  Fish  Comm..  XXII,  1902  -(Sept.  23,  1908),  421  (Honolulu);  Snyder,  op.  cit.  (Jan.  19. 
1904),  515  (Honolulu). 

ArU)bati*  ftofff Hum,  MHUoT  &  Henie,  o\i.  c\t„  \S0. 

MytiobatiB  macroptfra  Mc'Clelland,  Calcutta  Joum.  Nat.  Hist.  1K40,  60,  pi.  2,  fig.  1,  Bay  of  Bengal. 

StfxufHion  narinari.  Cantor,  Cat.  Malay.  Fish.,  434,  1850  (Sea  of  IMnang;  Malayan  Peninsula;  Singapore). 

GtmiofHUisJfageUum,  Agaawiz.  Proc.  Bost.  Soc.  Nat.  Hist..  VI.  1858  (Oct.  25).  385. 

Gtmiobatis  nwUxufPi^  Agassiz,  op.  cit.,  385,  Hawaiian  Islands. 

Aetattalis  laticept  Gill.  Ann.  Lye.  Nat.  Hi.st.  New  York,  VIII.  1861,  137.  San  Francisco,  California. 

Artobatia  nwlcaffris.  Gill.  op.  cit..  138  (Sandwich  Islands).     (C(»ll.  Wilkes  Expl.  Exped.) 

Aetiibatis  latiroslrin  Dura<^ril,  Arch.  Mus.  Paris,  X,  1861,  242,  pi.  20,  East  Coast  Africa. 

Family  X.  MOBULIDi£. 

Rays  of  enormoiL«  size,  with  the  disk  broa<lor  than  long  and  the  pectoral  fins  not  continued  on 
the  sides  of  the  head,  the  anterior  or  cephalic  portion  l>eing  separate,  developed  as  2  lonjj;  horn-like 
or  ear-like  appendages;  mouth  wide,  terminal  or  inferior;  teeth  very  small,  flat  or  tul)erciilar,  in  many 
series,  those  of  the  upper  jaw  sometimt^  wanting;  eyes  lateral;  nostrils  widely  separate<l,  their  valves 
united,  forming  a  flap  as  wide  as  the  cleft  of  the  mouth;  tail  long  and  slender,  whip-like,  with  a 
single  dorsal  (in  at  its  base  and  with  or  without  a  m*rrate<l  spine;  ventral  fins  not  emarginate;  skin  more 
or  less  rough;  maU»8  without  differentiates!  spines  on  the  pectorals,  the  sexes  similar.  Ovo viviparous. 
Genera  2,  species  alx)ut  7.  Largest  of  all  rays  and  among  the  lani^tof  all  fishes;  found  in  the  tropical 
seas. 

Cbnat  16.  KOBULAa  Baflneiqae. 

IIea<l  free  from  pectoral  fin,  truncated  in  front,  with  the  cephalic  fin  on  each  si<le  developed  as  a 
straight  horn-like  appendage  pointing  forwanl;  nostrils  wi<iely  separated ;  mouth  inferior,  wide;  teeth 
in  lx)th  jaws  very  small,  flat  or  tul)ercular,  in  many  series;  tail  very  slender,  with  a  ciorsal  fin 
between  the  ventrals;  the  serrate<l  spine  present  or  al>sent.  Species  about  5;  in  the  tropical  seas, 
reaching  an  enonnous  size  and  therefore  not  well  known. 

The  family  name  Mantidiv.  must  give  way  to  MobuIhl'Vy  inasmuch  as  the  same  name  is  used  for  the 
grou|»  of  insects  typifie<l  by  the  genus  3f<iN<w. 

Ojthala])feru*  Dum<^ril  in  Risso.  Ichthyol.  Nice,  14, 1810  (ffioma  ^ntrntula);  not  of  (Jeoffpoy  St.  Uilaire,  IHCJ,  a  i^enus  of  hinls. 

MitbuUi  Rafincsquc,  Indice  d'lttiol.  Sicil..  fil,  1810  {aurinilata=c(ffntula). 

AptrniniH  Rafincs<iuc.  op.  cit.,  62  {fabroni=t'(ientnIa). 

J>icernf}atiiit  Blainvillc,  Joum.  de  Phys.  1816,  262  (mfitrHlar  -clmtuUi) . 

Cej)halophra  Dura<:'ril  in  Cuvier,  R(^gnie  Animal,  Ed.  I.  2,  138.  1817  (frioma). 

Ptcroccphala  Swainson,  Nat.  Hist.  FLsh.,  II,  321,  1839  djioma). 

18.  Mobulajaponica  (Miiller  <&  Henle).    **//?/itm<inu." 

On  August  16, 1901,  some  fragments  of  2  large  sea-devils  were  found  in  the  Honolulu  market  The 
individuals  had  l)een  cut  up  and  many  of  the  piei'es  sold.  The  left  t*ephalic  fin  of  one  was  8ecure<l 
(No.  03556).     Its  length  from  tip  to  eye  is  1  foot,  and  the  eye  is  1.25  inches  in  diameter;  distance  from 


nThe  name  Ainlon,  accepted  for  this  K^'nus  by  Jonlan  <\t  Evermann,  was  oriKinally  Ixased  on  a  sharic  of  the  Red  Sea. 
Aodon  masma,  said  to  have  microMiopic  serrated  tc^eth  and  very  lar^re  pectoral  fins.    It  may  belong  to  the  Sci^liorMnidte, 
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ere  to  nasal  opening  7  inches.     From  other  piecef>  seen  it  appears  that  the  color  on  the  dorsal  surface 
WW  a  light  gray;  ventral  surface  whitish;  skin  very  rough;  mouth  evidently  inferior. 

These  fragments  are  not  sufficient  for  definite  identification.     They  resemble  Mobula  jap(/nica  (Mul- 

ler^  Henle),  a  species  known  from  Japan,  a  dvtus  of  which  was  obtaineil  by  Dr.  Jordan  at  Misaki. 

Jf.  tenkte  (Ru^eell)  has  been  recorded  from  the  East  Indies,  Con)mandel  coast,  etc.;  and  M,  hihlii 

(Muller  A  Henle)  from  the  Indian  Ocean.     Our  specie*  is  pn>bably  identical  with  Jf.  japotiica,  but  of 

thi^  we  can  not  be  sure.     It  is  calle<l  **Hfhira:lnu'*  by  the  local  fishermen,  a  name  which  they  apply 

also  to  Sloawdon  narinari. 

(ypkai'*§jtera  japnniea  Muller  A  Henle.  Pla^ioHtomen,  1H5,  1^1.  Japan;  Schk>gel,  Fauna  Japonira,  Poii«.,  310,  1850  (Japan). 
ItifrrrjbfUifjaponiea.  Guntber,  Cat.,  VIII.  496, 1870  (after  Muller  A  Henle):  Bleeker,  Nat.  Verh.  Kon.  Ak.  Amsterdam. XVIII, 
1879  (name  only). 

Siat>class    HOLOCKPHALI.— The  Chimoeras. 

Skeleton  cartilaginous.  Gill-cavity  with  4  clefts  within,  but  having  only  one  external  opening, 
whioH  L*»  covere<l  by  a  fold  of  skin.  No  spiracles;  mouth  inferior;  jaws  with  teeth,  confluent  into 
bony  {>lates;  upper  jaw,  palate,  and  hyomandibular  coalescent  with  the  ^kull;  intestine  with  a  spiral 
valve^;  pectoral  fins  noniially  develope<l,  place<l  low;  ventral  fins  alxlominal,  with  claspers  in  the 
male;  tlerivative  radii  sessile  on  the  sides  of  the  basal  bones  of  the  limlw;  skin  scaleless,  its  muciferoos 
systen-i  well  develope<l.     This  group  contains  a  single  order,  Chima^roidei. 

Order  E.  CHIM^EROIDEL— The  Chimaeroids. 

Clmracters  of  the  onler  included  above.     The  group  contains  one  existing  family,  Chimaerida;. 

Family  XI.  CHIM.^RID^.— The  Chimaeras. 

Bo<iy  elongate,  rather  roba«t  anteriorly,  tapering  posteriorly,  llv&i]  compressed;  mouth  small, 
infen«>r,  the  upper  lip  deeply  notched;  nostrils  confluent  with  the  mouth,  separate<l  by  a  narrow 
isthmtijsc;  jaws  with  the  teeth  confluent  into  4  bony  lamime  alx>ve  and  2  l:)elow;  no  spiracles;  pec- 
toral fins  free,  placed  low;  ventral  fins  ab<lominaI,  many-rayed,  provide<l  in  the  male  with  claspers; 
dorsal  fin  usually  divided,  anteriorly  with  a  very  strong  spine  which  is  grooved  behind;  caudal  fin 
low,  fold-like;  skin  nake<l,  rarely  somewhat  prickly;  lateral  line  present,  usually  with  numerous 
branches  anteriorly;  3  free  gills  and  2  half  gills,  1  on  each  side;  inthnms  moderate;  gill  rakers  small. 
Oviparous,  the  egg  cases  long,  elliptical,  with  silky  filament.^,     (ienera  4;  sj^ecies  about  7.     Fishes  of 

Pi'^^^Uu-  appearan(*e,  foimd  chiefly  in  the  seas  of  the  cold  regions.     Numerous  extinct  genera  are  also 

referred  to  this  family. 

t 
Cbnni  17.  CHIMJBBA  Linxuent.     Elephant  Fiihet.  ■ 


Hearl  fpomewhat  compressed,  the  snout  bluntish,  protniding,  flt»shy,  not  arme<l  at  tip  with  an 
appen<lag:e;  eyes  very  large,  lateral;  teeth  rather  strong;  lijx*?  thickinh,  the  lower  with  a  frenum; 
lateral  line  pimple  on  the  boily,  but  forking  anteriorly,  forming  several  series  of  mucous  tulles  on  the 
"^•*^;  male  with  a  clul>-shape<l  cartilaginous  hook  on  the  head  al)ove  the  snout;  this  hook  is  curved 
forwani  and  downwanl,  and  is  armed  at  its  tip  with  decur\'e<l  spines;  its  tip  fitting  into  a  depression 
*°  front  of  the  eyes;  females  without  this  appendage;  gill -opening  small;  pectorals  moderate;  ventrals 
'^^'^er  Ufge,  with  large  bifid  claspers  in  the  male;  male  also  with  rough  appendages  at  the  base  of 
^^'^trab  protruding  from  a  sheath  of  skin;  first  dorsal  triangular,  prece<le<l  by  a  strong  spine,  which 
**  ^t)oved  behiml  and  serrated  on  its  edges;  second  dorsal  and  caudal  fins  low,  often  more  or  less 
™^l)ed;  tail  extending  in  the  line  of  the  axis  of  the  bo<ly,  more  or  less  pro<luced  in  a  filament  at  tip. 
*'.  ***  smooth.  Fishes  of  singular  appearance;  mostly  of  the  northern  seas;  not  valued  for  food.  The 
^'^fe  Hawaiian  species  is  fully  described  in  iSection  II  of  this  work. 

Uonaeoji.  Syi^  SaL,  Ed.  X,  236,  \7fiS  (wumjttmm). 
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StitDclass  XKLEOSXONII.— Xlne  Xrtie  Kishes. 

Skeleton  usually  bony,  sometimes  cartilaginous;  skull  with  sutures;  membrane  bones  (opercle, 
preopercle,  etc. )  present;  gill-openings  a  single  slit  on  eaeh  side;  gills  with  their  outer  edges  free,  their 
bases  attaohe<i  to  bony  ar(!he8,  normally  4  pairs  of  these,  the  fifth  |>air  being  typically  nuxlified  into  tooth- 
bearing  lower  pharyngeals;  me<iian  and  paire<l  fins  developed,  the  latter  with  distinct  rays;  ova  small; 
no  claspers;  heart  <ieveloi)e<i,  divide<l  into  an  auricle,  ventricle,  and  arterial  bulb;  lungs  imperfe<*tly 
developeil  or  degraded  to  form  a  swim-bladder,  or  entirely  absent. 

Omitting  onlers  not  yet  known  to  be  represented  in  Hawaiian  waters  we  have  the  following 
analysis  of — 

ORDERS  OF  TRUE   FfSHRR. 

a.  Body  eel-shaped,  provided  with  very  many  (100  ti>  125)  vertebra?;  nrales  minute  or  wanting:  no  ventral  fins;  gill- 

opiMiingM  restricted;  Kill-nrche«  4  pairs,  the  hindin<wt  U>ing   modified  as  pharyngeal  bone^;  {mlato- 
pterygoid  arrh  present;  preroaxiltaries  atn»phied;  maxillaries  lateral,  more  or  less  confluent  with  the 

imlatines;  shoulder-girdle  not  attaehe<l  to  skull Apoden,  p.  73 

oa.  Body  not  truly  eel-shaped;  the  .vertebra;  usually  in  moderate  or  rather  large  number  (14  to  150);  ventral  fins  usually 

present;  gill-0|)enings  typically  ample;  premaxiilary  always  prcwnt,  and  maxillary  usually  so;  shoulder- 
girdle  near  the  cranium,  usually  but  not  always  attached  to  it;  hypercoracoid  and  hypo(H)racoid  well 
developed,  not  coalescent. 
h.  Gill-arches  with  the  bones  reduced  in  number;  air-bladder  without  duct;  ventrals  abdominal  or  subabdominal.  if 
present;  no  mesocoracoid. 

c.  Gills  pectinate;  gill-openings  large;  dorsal  and  ventral  usually  with  spines Ilemibranchii.  p.  114 

cc.  Gills  tufted;  gill-openings  very  small;  (>|>ercle  a  simple  plate;  skin  with  bony  plates L/tphobrancMi,  p.  117 

bb.  Gill-arches  normal. 

(/.  Ventrals  abdominal;  pectoral  fins  inserted  low;  fins  without  spines. 
€.  Air-bladder,  if  present,  with  pneumatic  duct;  lower  pharyngeals  separate;  anterior  vertebra;  not  modified: 

mes<xx)racoid  typically  present Imtpondyli,  p.  52 

ee.  Air-bladder  without  pneumatic  duct;  lower  jihary ngeals  fully  united St^timttMmnthi.  p.  121 

dtL  Ventral  fins  usually  anterior  in  position;  spi!u»s  usually  present  in  the  fins;  pectoral  fins  not  on  the  plane  of  the 
abdomen;  parietal  bones  usually  separate*!  by  the  supraoccipltal.    (Spiny-rayed  fishes  chiefly.) 

/.  Pectoral  fins  not  pediculate,  the  gill-<iiH;nings  in  front  of  them Acattthftptcri,  p.  137 

ff.  Pectoral  fins  pediculate,  the  basal  bones  reduced  in  number  and  elongate;  gills  in  the  axils  of  the  pectorals. 

PetliniUiti,  p.  516 

Order  F.  ISOSPONDYLL— The  Isospondylous  Fishes. 

Soft-rayed  fish(«  with  the  anterior  vertebne  simple,  unmodified,  and  without  auditory  ossicles; 
symplectic  present;  no  interclavicles;  opercular  bones  distinct;  pharyngeal  l)one8  simple  alx)ve  and 
below,  the  lower  not  falciform;  mesocorat^oid  arclvalways  well  developed,  as  in  the  Ostariophysi  and 
the  Ganoidei,  forming  a  bridge  from  the  hypercoracoid  to  the  hyix)coracoid;  bones  of  jaws  developed, 
the  maxillary  broad,  always  distinct  from  premaxiilary  an<l  forming  part  of  margin  of  upper  jaw;  no 
barbels;  shoulder-girdle  well  develo|)e<l  and  connecte<l  with  the  cranium  by  a  bony  post- temporal; 
gills  4,  a  slit  behind  the  fourth;  air-bladder,  if  present,  with  a  pneumatic  duct;  dorsal  and  anal  tins 
without  true  spines;  ventral  fins  abdominal,  sometimes  wanting;  scales  usually  cycloid,  sometimes 
ctenoid,  occasionally  wanting;  no  developed  photophores;  adipose  fin  present  or  al)sent;  a  large  group 
comprising  most  of  the  marine  soft-rayeti  fishes,  excepting  those  found  in  the  deep  sea,  these  com- 
posing the  degenerate  group  called  Iniomi.  Some  of  the  forms,  as  Elopida?,  Albulida?,  etc.,  show 
analogies  with  the  ganoid  allies  of  the  Cycloganoidei.  This  indicates  the  descent  of  the  Isospon<lyli 
from  a  ganoid  stock,  Amioidei,  and  from  this  order  or  its  ancestors  doubtless  all  the  bony  fishi's  have 
sprung. 

FAMILIES  OF   I808PONDVLI. 

I.  Jgotpnndyli:  Mesocoracoid  arch  developed,  the  connection  of  the  shoulder-girdle  with  the  cranium  perfect. 
a.  Dorsal  fin  inserted  more  or  less  before  anal  (rarely  slightly  behind  it);  shore  fishes  or  river  fishes,  usually  silvery  in 
coloration  and  with  the  skeleton  firm;  gular  plate  present,  between  branchcsof  lower  jaw;  mouth  large; 

teeth  present,  all  pointed;  axillary  scales  and  sheaths  large Etopidx,  p.  53 

aa.  Gular  plate  none. 
6.  Lateral  line  well  developed, 
c.  Teeth  present;  no  accessory  branchial  organ ;  mouth  small,  horizontal AUnditlfr,  p.  54 
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rt.  TfMhnone:  ui  uccaoiy  bnnchUI  oisui  behtnd  the  Ktll-cmflly Oaniiiir.  jt.  M 

t.  IMenl  line  nn  ting;  nn  gulur  plate. 

4.  Mouth  nh>lemte,  termliu].  the  nuxllUrj  of  itbout  3  pleoenL  stonucfi  not  Klzzard-llke CTiipd'lr,  p.  .Sft 

dd.  Muuth  niblDfeiior.  tvtj  luge,  brlow  n  luprrlng  pi^Ellkc  ipiiul;  maxllUry  ivry  liinfi EHgraalidr,  p.  SB 

[L  Iiiuoi:  Mmoroncoid.  uauallf  mbnitlve  cir  obeuleie.  ttiv  connwiion  of  the  shouldcr-Kirdli?  with  ihv  cranium  lmperf«rt. 
a.  Pnl-tcmpor^  connecEe^l  vith  b&ck  of  crsnlum  near  Bidce;  no  jihotophorefl  or  barbel;  adipose  fin  provTkt;  body  nol 
Tery  elon^te;  anal  dMEncI;  scaler  present, 
b.  Mailllary  rerj  uanov.  nidlmenlary  oiohaolele;  h>Tiocoracold>  not  dlveigeni:  psfudobramhta^  present, 

^^odoMUlr^  p.  61 

t6.  Maiillary  well  devekipeil.  dUaled  behind;  paeDdobmnchiie  prewot;  pectimls  normal AtUopiilit.  p.  W 

tu.  PaM-tem|>oimllmpln^iiK  apoa  ocrlpul. 

t.  VertebRe  and  Deuml  aploes  normal,  not  pniJecilnK  from  ihe  flish  In  front  of  the  domnl  fln:  phiitophntm  preaent: 
barbel  wanting, 

it.  rremaiUlariealormlngenlliv  mainin  of  upiHT  jav:  buily  iiraly:  openloi  complete Jli/iii^Sidir,  p.  SJ 

dd.  lYemaxlllaiiea  uol  iMmiag  the  whole  marirln  of  upper  Jaw,  the  mail]lar>'  enterlnii  Inui  it;  body  naked;  oper- 
cular aptiaralu)  Incomplete Mauralitiibt,  p.  70 

r*-  Vertebrv  or  i^nra]  splnefl  projecting  Ihrough  fikln  of  btit'k  in  front  of  donuil  fin;  boily  nhorl,  devp,  compreflsed; 
photi^hom  pment:  moulh  obliquely  cleft  or  >mbvertlCHl JJfrmvjiliK'Aidic,  p.  N 

Family  XI  (.  ELOPID^.— The  Tarpons. 

Boily  elongate,  more  or  Iwe  comprwseii,  coverwi  wiih  uilvery  cvt'loiil  s<«lt«i;  heaii  naked;  montli 
bruad.  Ivnuinal,  the  lower  jaw  prominent;  ]nvmaiillariei"  not  protractile,  fhort,  the  niaxillariee  foim- 
infC  *he  l&teral  maivint!  of  the  upi)er  jaw;  maxillary  L-ompoiH^I  of  ainut  3  |)iecea,  exteniiinp  back- 
ward beyonA  the  eye;  an  elonifatt^  1>oDy  plate  between  the  liraticlieM  of  the  lower  jaw  (aiial<4^iie  to 
tbt^  ^fv'^^  plate  in  Aiiiia);  banila  of  villilonn  teeth  in  eaeh  jaw  and  on  vomer,  palatines,  pteryfEuidM, 
lontctav.  an<l  base  of  skull;  no  lar^e  teeth;  eye  laiye,  with  an  adipose  eyeliir;  opercular  banes  thin, 
wttlt  vijianile^l  membranat.'eous  tiorders;  a  Maly  oceipiUt  ciillar:  inll-niembranes  entirely  separate, 
Itw  tiriia  the  isthmus;  branch i(«Uyal8  nuweriius  (39  to  35);  ^Uraki-rv  lonj;  and  slender,  [iseudu- 
lirant-Li*  present  or  aliient;  belly  not  heeie<l  nor  serrated,  rather  broaii  anil  covered  with  ordinary 
seale«> ;  laleral  line  prewnt;  dorsal  fin  inserte<l  over  or  slifjlitly  behind  ventrals;  caudal  fin  forked;  no 
ulilH.Hw  tin;  d<ir>«l  anit  anal  depressible  into  a  sheath  of  wales;  jiet-torals  and  vrntrals  each  with  a 
Iodic  ani¥sory  scale;  parietal  l>one><  nieeliiig  alont;  toji  of  head;  pyloric  cieca  nuiiieniiis.  (ienera  it, 
»|>et-i*:^  ilatut  5,  forming  2  weM-markeil  subfamilies,  both  widely  ilistributeil  in  the  tropical  seas.  Tll« 
spei-i**  ire  not  much  valued  as  fooil,  the  flefh  Iwiujj  ilry  and  Uiiiy, 

0«iini  IB.  ELOPS  LinnBu.     Ths  TanponndBri. 

Hoily  elon|fate,  covereil  with  thin,  small,  silvery  scales;  ilor^il  liii  i^liKhtly  behind  venlrals,  its 
"^t  r«p  ttliort,  the  fin  depressible  Into  a  sheath  of  sciiles;  anal  fin  smaller,  similarly  deprewihle; 
''*^<»»tJb  and  ventrals  moderate,  each  with  a  lon>t  aceei««iry  wale;  o|>en'ular  bones  thin,  with 
■^^["•iikiled,  membranaceous  borders;  a  scaly  occipital  collar;  lateral  line  clraiKht,  its  tulies  simple; 
'P^'^^'loliranchiw  present,  larfte;  vertebnc  43-  at=72.     Ijince  fishes  of  tlie  ojien  seas,  remarkable  for 

'*   il*^elopment  of  i^caly  sheaths.     The  young  are  ribbon-shaiied  and  elon^le,  )iassing  through  a 
•^"*^  of  changes  like  those  seen  in  AWuhi. 
^■•^  tjniuru,-.  Syin,  Sal.,  Ed.  XII.  .'its.  i;6fi  (MnriHt. 
-'"'"''•wiTM  LaivpMi'.  MiBI.  Sal.  Polim.  V.  3W.  IIVH  litnnn-eanJiiut) . 

'^*^>W«  tUfineH(uc.  AualVK  do  Nature. !«,  ISl.i  (ounu-mru^irKi;  »ul*iiiuiL>  for  M>i.nb,m.,riii:  i-oniailen,-d  ol.Jifllonable. ) 

10.  Elops  BBunu  LiniiH'tis.     Fig.  K. 

Iitad3.75;  depth  about  5;  D.  25  (counting  rudiments,  of  which  there  are  7);  A.  Iti;  1',  IH;  V.  lb; 
*"*^«?»,ra,47_13  =  6((;  Hcales  14-1W-17,  counting  lo  middle  of  lielly;  eye  nearly  .i  in  head,  or  1  in  suout 
' '*»Vrorbilai  space:  mouth  a  fittle  over  1.75  in  heail;  pectoral  1.75;  ventral  a  little  tnore  than  pec- 
•^J.  lew  than  2;  least  depth  of  caudal  peduncle  3  in  head. 

Body  elongate,  compressed;  head  compressei I,  elongate,  [witited;  snout  short,  |iointed,  more  or  leas 
^UQiinl  above;  eye  rather  lai^.  with  liroad  adiinise  eyelid  covering  a  gooil  portion;  mamillary  very 
'^^-  e>pande<l  backwanl  beyond  the  eye,  and  with  several  longitudinal  ridges;  teeth  in  broad  patches 
^*  Wilds  in   the  jaws,  also  along  edge  of  maxillary,  and  on  the  vomer  and  palatines;  tongue  large 
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rather  lonfj,  free  in  front;  noBtrils  close  together;  interorhital  spnt-e  flatteneil  and  with  a  ccuple  of 
riJgea;  gill-opeiiingB  large;  gillrakere  8  +  15,  long,  thu  outer  portion  more  or  lea)  slightly  ex  jkan<le«]  or 
enlarged;  |>seii<lo branch iu^  nuineruiu  and  rather  short;  inlextine  straight,  without  any  winvolution^; 
peritoneum  eilvery;  ecalee  small,  of  even  size;  boxiK  of  dorsal  and  anal  nith  broad  scaly  sheaths;  pec- 
toral with  scaly  flap  more  than  half  length  of  liead;  ventral  flap  scaly,  more  than  half  length  of  fin; 
lateral  hne  continuous,  superior  al  Grat  and  tl)en  running  midway  along  side  of  caudal  peduncle;  origin 
of  dorsal  nearer  liase  of  caudal  than  tip  o(  Bnout,  elightty  behind  base  of  ventrals,  the  anterior  rays 
elevated;  origin  uf  anal  a  little  behind  tip  of  dorsal,  the  anterior  rays  longest;  caudal  deeply  forked, 
the  lobes  pointeil;  pectoral  rather  short,  reaching  scarirely  halfway  to  origin  of  ventrals;  ventrals  a 
little  shorter  than  pectorals,  reaching   more  than   halfway  to  anal;   caudal   peduncle   lather  long. 


This  is  one  of  the  greal«8t  of  game  fishei*,  in  the  estimation  of  anglers  who  have  had  the  gooil 
fortune  to  Rah  (or  it  on  the  coant  of  Florida,  ami  will  doubtles  prove  one  of  the  most  inleres^ng  of 
Hawwian  lisbes  to  sportsmen  who  visit  thotv  islands. 

This  desirription  is  from  a  sjiecinien  (No.  W»82),  II  inches  long,  (row  Honolulu.  We  l»ave 
examineil  many  examples,  some  of  them  taken  by  Dr.  JtnkinH  at  Honolulu  in  1889,  and  others 
dreilge<l  in  the  same  locality  in  November,  ltfi)6,  by  the  Alliatrou.  Jordonand  Snyder  obtained  it  in 
the  same  locality  in  1900. 


-Kl-]' 


Elopt  munit  Unnsiu,  Sym.  Nat.,  Ed.  XII.  .1IH,  1766.  Carolina;  nambcr.  Cat,,  VII.  tlO,  1«6M  {Cuba;  Jamatca;  St.  Cmlx;  South 
America:  Cnpcuf  Uowl  II(>|h>;  Za1izi1»r;  Iljldda;  Ilnanft:  Chliia) ;  Jordan  &  Erermann.  nnheii North  auil  M<d.  Amrr.. 
I.  ^Vi.  1H96;  SU-lTulaRhnvT.  Itenlm.  Ak.  Win.  WIcn.  LXX.  1«00,  S13  (Honululu);  Fowler.  I-nw.  Ac.  Nal.  i>nj.  I'hila. 
IWO.  4%  (Hawaiian  IilandH):  Evennann  &  Hanh,  PUihNol  Porto  BIco,  81.  Hg.  11. 1900;  Jordan  &  Kvenuann.  Am. 
Poud  HDd  Uame  Fltbex,  H6,  Ogan.  \va:  Junkln».  Bull.  I'.  S.  in»h  Comm..  XXII.  l«n  (Sept.  -a.  1W8),  4X1  (Honolulu). 

..trjjntttnaranjfiiiaLlnnsiu.  Bysl.  Nal..  Ed.  Xll.  US.  17611.  Carolina  (on  iht;  ffaKniFiii  nfTwrftoAaiiiciufr  of  Calisby). 

AtveotiBamatknalaVoTAU,  De«r.  Anim.,  W.  177.%  Djidda,  Arabia. 

3laga«m-ymuanaa-rar<dina  LaufpiXle,  Hi:<l.  Nal.  I-olw..  V.  3W.  InoO,  South  Carslina. 

£(o;«fi«™ii  Mltchlll,  Tmns.  Lit.  nnd  Hill.  Soc. -N.  v..  I.  IM.MJfi,  New  York. 

Ebila  itidfaa  Mwalnson,  Claim.  PlHh..  II,  2U.  1839  (aflvr  InaKOW  ol  Runell.  Plihes  of  Vlngapatam.  II,  «3,  fig.  179.  IWQ. 

nunblnoniliill.  Vliaiapatam. 
Bigu  npi-iuii  HmUli.  Zool.  S.  Alrica,  pt.  7.  IMS,  Cape  of  Goad  Hope. 
£r(qif)iiirpiiriueniaKii.'lian]i«D,  Ichlh.  ChlnH,  :tll.  IMIi,  China. 

Family  XIII.  AUIULII)^.— The  B«nefishes  or  LadyGshes. 

Body  rather  elongate,  little  coinprer<iied,  covered  with  rather  small,  brilliantly  silvery  scales; 
head  naked;  snout  conic,  Hul)f|uadratigular,  sha[>e<l  like  the  snout  of  a  pig,  and  overlapping  the  small, 
inferior,  horizontal  mouth;  maxillary  rather  strung,  short,  with  a  distinct  supjilemental  tnine,  slippii^; 
under  the  menihranoua  edge  of  the  very  broad  preorbital;  preniaxillariee  short,  not  protractile;  lateral 
margin  of  up|ierjaw  formed  by  the  niaxillaries;  both  jaws,  vomer,  ami  palatines  with  bands  of  villifomi 
teeth;  broaii  [>atchesof  coarse,  blunt,  paved  teeth  on  the  tongue  behind  and  on  the  sphenoid  and 
pEerygitid  lione«;  eye  large,  median  in  head,  with  a  l>ony  riilge  al>ove  it,  and  almost  covere'l  with  an 
annular  adipose  eyelid;  n]>ercle  miKlerate,  firm;  j>reopercle  with  a  broad,  flat,  membranaceous  edge, 
which  extends  liackwaril  over  the  l>a^<e  of  u[H.Tcle;  }iseudcjlirancbi]e  present;  gillrakera  i<liort,  tulvercle- 
hke;  gill-membranes  entirely  scjmrate,  free  fnini  the  isthmuf;  branch  I  ost^cals  about  14;  a  fold 
of  akin  across  gill-memhranea  anteriorly,  its  poiiterior  free  edge  crenate;  no  gular  plate;  lateral  line 
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jncHit;  lieUr  aot  cwiiuUe,  flattish,  covemi  with  ordinary  Ha1t«:  dDrsal  flu  moi)erat«,  in  front  oF 
vtotnK  iU  inwnhraneB  ecaly;  no  ailijHiae  fin;  anal  very  Ktnall;  cauilal  widely  forkiisd;  pyjoriu  ciw« 
nooienjif;  jiarietal  buaea  iii-,-eting  along  toji  of  head;  vertebne  numerous,  424-28=70.  A  eingit: 
i>[(cu«  known,  found  in  all  wariu  aeaa. 

kthiit.  and  probably  in  related  families,  tlit;  yuun^'  |uu«  throut^li  a  metainorphosiB  anali^oUK  to 
ttwl  Kva  in  the  Con^r  Eele;  tbey  are  for  a  time  eluii)^!^',  liand-shatiAl,  with  very  email  head  and 
luiw,  iran«par«nt  tii»uee;  from  this  condition  they  liecoue  gradually  shorter  and  mure  compact, 
»hrinkinit  from  3  or  3.5  inches  in  length  to  2  inches.  According  to  Dr.  (!itl)t;rt,  this  process,  like 
tfa«l  iven  in  various  eeti<,  is  a  Dormal  one,  through  which  all  individiulH  ]>aat>.  In  the  Unlf  of  Call- 
IbniiA,  where  these  fishes  alKiund,  theiM;  band-xhaped  young  are  often  thrown  by  the  waves  on  the 
beai'b  in  tireat  niaasee. 

a«aiu  19.  ALBVLA  (OroiMv)  Blotb  k  Bcbualdar.     Th*  BonaOaliH. 

The  I'liaracterH  of  this  genus  are  included  abovf.     Ojily  one  s[>ecies  known. 


Sc-hncld  ,-r.  S>-st.  Ichlh.  «2.  l«M(t 
pi^\l■.  HiiL  \al.  liulw.,  V,  45.  INOa  ( 
T  ID  AkuhU.  9plx  Plac.  Brufl..  M. 


SO.  Albula  Tulpe*  ( Lin:i^i 
in  length;  depth  .7;  D. 


s).     Il',.u-li 


Fig.  S 


I;  si'ali*  *)-7l-7;  upjier  lolie  of  caudal   the  longer;  a 
ihranaceouK  acalex  along  middle  line  of  lack;  accessory  ventral 


Head  :i.V 
lirucul  >niii<i  of  [lecutiar.  elongate,  n 

Brilliaully  silvery;  olivaceou.-^  above;  buck  and  s'ldeu  with  faint  xtreakM  along  Ibe  rows  of  scales; 
fin?  plajti;  axtls  duaty.  [.engtli  18  inches  to  3  feet.  Tropii^l  ivar',  ou  xiiudy  coarfa,  almoet  univereally 
di:4ributi.il  and  generally  abundant.  A  beautiful  and  aitivc  finli,  in  most  place»  liltlv  valuol  ae  fuo<), 
but  in  is<jiue  regio[i».  a;-  Key  Weft,  highly  appniiate.!.     Highly  estivmol  a-  a  gauie  tish. 


Weluvea  numlier  of  specimens  from  Hon"lulu  ami  llilo,  all  of  which  lia 
f*;k ml  upjier  surface  ilark  and  well  detineit.     We  have  also  exaniinol  s)iei'imi 
h'  ^-  W'ooil,  and  others  from  the  same  locality  by  Jorilan  and  f^nyder. 
^U'^fiUniwux.^yBt.XX.,  Ell.  X,  313.  17U.  Bahamu  lbii.-v<l  on  Ihi- IwUirlleli.  I'u/fxf'uA.iui 
^VitsbmiidaUa  FunUI.  IhwripL  Anlnial.,  «»,  1775.  Djidd*,  Arabia, 
u  Blorh  A  Sclineldtr.  Sjvl.  Irhlh..  390,  IMOI.  Alia. 
J.  BraiU. 

iiillca  iHlltrurcjiioK);  Sln-.'ic.  Bull.  L'. ! 
iDlu);  GikQllier.  Rep.  SlioreFiili..  Challenger,  Zool.,  I.  [>iin  VI.  tll.lKXKKjlu). 
■"^tlmiH  Bln-h  &  Schneider,  op.  ell.,  pi.  W,  Antlllu. 

■'■HtaannJiilnBlorh&Schntider.  op.  CLI..1&I.  South  America;  afler  Miu-Hl>0  of  Pam. 
'""""Mmiw  I^n^pMe.  HLsl.  Nat.  PoL-b..  V.  «,  IH03.  He  it  Frame. 
^^•t^frrmi  Lao'pvde.  op.  rfl,.  V.  3t6.  tMU.  lledilerraneao. 
»MBfeniap4iilaLac«pid«,op.  cil.,  UCHartialque;  on  ■  dnwing  Ly  Plumiei. 


O'mbnum,,^  Blochdi  eobneider,  op.  cit.,  ti7 
^'*'"^««tru«ai  Bloch  A  Schneider,  op.  ell., 
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GUmodxMfortkaLli  Agaasiz,  Spix  Pise.  Brasil.,  -19,  tab.  XXII,  flg.  2,  and  Ub.  XXIV,  fig.  2. 1829,  Bahia. 

Enffraulu  bahieu^ut  Agaasiz,  op.  eit.,  49,  pi.  24,  ttg.  2,  Bahia. 

Butirinus  gUmodontus,  RUppell,  Neue  Wirbelthiere,  Fixh.,  8U,  pi.  20,  fig.  3, 1885. 

EZftpt  (BtUiriniu)  gloamtiontm,  Swaiiison,  Clas.  Fish.,  II,  292, 1839;  no  description. 

Emox  argerUem,  Forster  in  Lichtenstcin,  Descript.  Animal.,  196, 1844  (Tahiti). 

AUnda  macrocephcUa  Cuvier  &.  Valenciennes,  Hist.  Nat.  Poiss.,  XIX,  324, 1846,  San  Domingo;  Martinique. 

AUmlaparrx  Cuvier  &  Valenciennes,  op.  cit.,  339,  Bahia,  Rio  Janeiro,  Martinique. 

AUnUa  goreentU  Cuvier  &  Valenciennes,  op.  cit.,  342,  Ooree. 

AOmla  bananus,  Cuvier  &  Valenciennes,  op.  eit.,  345  (He  de  Prance). 

AUnda  neoguinaica  Cuvier  &  Valenciennes,  1.  c,  350,  New  Guinea. 

AB)ula  icminuda  Cuvier  &  Valenciennes,  1.  c,  351,  New  Guinea. 

AUnda  erythrocheilos  Cuvier  &  Valenciennes,  1.  c,  852,  Friendly  Islands. 

AOnda  forsteri  Cuvier  &  Valenciennes,  1.  c,  354,  Tahiti. 

AlbtUa  rostrata  Qronow  in  Gray,  CTat.  Fish.  Coll.  Gronow.  189, 1K54,  American  and  Indian  oceans  and  Mediterranean 

Ooiwrhynchut  glossodon,  Bleeker,  Atlas  Ichth.,  VI,  82,  pi.  270,  fig.  1,  1H70-72  (Java,  Madura,  Balis,  Sumatra,  Pinang,  Bangha, 

Biliton,  Celebes,  Obi-maJor,  Amboyna,  Sapania.  Ceram,  New  Guinea). 
Albula  gU}$9odonia,  Klunzinger,  Verh.  Zool.  Bat.  Ges.  Wien,  1871,  602  (Red  Sea);  Steindachner,  Denks.  Ak.  Wisn.  Wien, 

LXX,  1900,  513  (Honolulu). 
AUntUi  vidpca,  Jordan  &  Gilbert,  Synopsis,  258, 1883;  Jordan  &  Evermann,  Fishes  North  and  Mid.  Amer.,  I,  411, 1896;  Ever- 

maun  &.  Marsh,  Fishes  of  Porto  Kico,  82,  fig.  12, 1900;  Jordan  <&  Evermann,  Am.  Food  and  Gome  Fishes,  88,  figure, 

1902;  Jenkins,  Bull.  U.  S.  Fish  Comm.,  XXII,  1902  (Sept.  23, 1903),  432  (Honolulu);  Snyder,.op.  cit.  (Jan.  19, 1904), 

521  (Hanalei  Bay,  Kauai). 

Family  XIV.  CHANID/E.~The  Milk.6shes. 

Body  oblong,  compressed,  covered  with  small,  firm,  a<lherent  scales;  lateral  line  distinct;  abdomen 
broad  and  flattish;  Hnout  depressed;  mouth  small,  anterior,  the  lower  jaw  with  a  small  Hymphyseal 
tubercle;  no  teeth;  premaxillary  joined  to  upper  anterior  eilge  of  maxillary;  eye  with  an  adipose 
eyelid;  gill-membranes  broa4lly  united,  free  from  the  i^4thmus;  branchiostegals  4;  pseudobranchia; 
well  developed;  an  accessory  branchial  oi^an  in  a  cavity  behind  the  gill-cavity;  dorsal  tin  opposite 
the  ventrals;  anal  fin  shorter  than  the  dor^<al;  nmcous  membrane  of  O'sophagus  raise<l  into  a  spiral 
fold;  intestine  with  many  convolutions;  vertebno  alK)ut  45.  Coloration  silvery.  Large  fishes  of  the 
warmer  parts  of  the  Pacific.     One  genus  and  3  species  known. 

Oenm  20.  GHAK08  Lac^pMle. 

Characters  of  the  genus  include<l  alH»ve. 

Chanon  Lac4'!p^le,  Hist.  Nat.  I^oiss.,  V,  »95.  1H03  UmdncufH). 

lAUoileini  (KOhl)  RupiH.'n.  Atla.s  Roise  N<»nll.  Afrlka.  17,  1S2H  {chtimm). 

J^tychokpu  Gray,  DiefTeiibach'?^  TravolM  in  New  Zealand.  II.  21H.  about  1K43  (mlmonewi), 

21.  Chanos  chanos  (Forsk&l).     Fig.  10. 

Hea<14.4  in  length;  depth  4;  D.  ii,  12;  A.  ii,  9;  scales  12-8(5-14;  vertebne  19 -j  26  =  45;  ey«  3.^ 
in  head;  snout  3.5;  maxillary  4.3;  iK*ctoral  1.6;  ventral  1.8;  caudal  .3  longer  than  head;  dorsal  1.25 
in  head;  B.  4. 

Asjwct  of  a  large  cyprinoid.  Bo<ly  elliptical,  moderately  compressed;  caudal  peduncle  slender, 
head  iK)inted,  rounded  al)ove;  eye  and  side  of  head  covered  by  a  large,  trans|)arent,  imjierforate, 
a<li]X)se  eyelid;  mouth  small,  terminal,  t(X)thle.ss,  transverse,  lower  jaw  included;  maxillary  broad, 
slipping  under  the  adijKwe  preorbital,  without  supplemental  bone;  ojiercle  truncate  l>ehind;  pseudo- 
branchi;e  very  large;  glllrakers  tine  and  tlexible,  very  close  set,  rather  long;  bones  of  gillrakers  flexible; 
gill-arches  all  connected  by  membrane;  lateral  line  well  <levelo|)e<l;  sc^ales  firm,  cycloid,  with  strongly 
marked  Tongitudinal  strijc;  scales  rather  large,  hard,  firm,  enamele<i,  becoming  bony  when  dry,  used 
by  the  In<lians  for  ornamental  work;  dorsal  inserted  somewhat  nearer  snout  than  base  of  caudal,  l)efore 
ventrals,  its  first  ray  falcate,  its  last  produced  in  a  short  filament,  longer  than  pupil;  Imse  of  fin  with 
a  large  scaly  sheath;  pectoral  and  ventral  each  with  scaly  axillary  appendage;  anal  similar  to  dorsal, 
but  much  smaller;  jKM'torals  and  ventrals  rather  small;  caudal  very  long,  forked  to  the  base,  its  lobes 
sul>equal,  straight;  base  of  fin  with  small  scale;  ventrals  somewhat  falcate. 

Color  in  life  of  example  from  Moanalua,  silvery,  bluish  olive  above;  upper  fins  dirty  whitish; 
lower  fins  soiled  cream  color;  lower  lobe  of  caudal  with  some  yellowish. 
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Color  in  alcohol,  f;reenuih  above,  the  adea  brillUiitly  xilvery,  Sne  more  or  IcsH  darkL'ne<l;  insid*! 
of  ventralH  ami  pectorale  hluckiiih. 

Length  2  tu  5  feet.  Paoitie  and  Indian  ootMru,  on  sandy  shores,  nortli  to  the  HawHiian  Islandti, 
where  it  is  abundant.    Our  Bpecimi>n)<  from  Honolulu  are  all  under  a  foot  in  length. 

We  liave  recently  received  from  Mr.  lierndt  a  ringnlar-fookinK  epecimen  extraonlinarily  short 
and  deep.  It  is  apparently  a  dwarf  or  hunchback  example  of  this  speciee.  It  has  a  nmi^h  shorter 
and  deeper  head  and  l)ody  than  the  S|)ei:ien  usually  pomemes  and  the  scales  are  narrower,  but  in  other 
respects  it  differs  but  slightly  from  the  ordinary  type.  Head  S.4;  depth  2.5;  depth  of  caudal  peduncle 
7.5;  length  of  cau<lal  1.8;  pectoral  4;  ventral  5;  eye  3  in  head;  interorbital  width  2.33;  snont  3.5; 
D.  12;  A.  9;  scales  76,  26,  21  in  front  ul  dorsal. 

The  awa  is  one  of  the  most  im)iortant  fooii  fishes  of  the  Hawuian  Islands.  It  occnis  al>out  tlie 
varjoui]  islands,  but  is  most  abundant  around  Hnmilulu.  It  is,  next  to  the  mullet  (Ania  ama),  the 
moot  common  spedee  freqaenting  the  artificial  ])onds,  into  which  it  runs  with  the  mullet  and  with 


the  title  and  is  restrained  in  the  same  way.  It  is  held  in  ei^teem  aea  fond  fish,  but  we  know  nothing  of 
its  game  qtialitiii'.  Like  the  mullet,  it  in  known  by  different  names  at  different  agw.  The  young  are 
calleil  "puawa;"  those  of  medium  size  "awa  awa; "  those  of  (irdinury  cijmmercial  size  "awa;"  while 
very  large  individuals  are  "awa  kalamoku." 

3fa(ia  ehantu  gonkil.  Dvsvripl.  Animal.,  ^i,  l;7fi.  Red  Sea  at  DJIdda,  Arabia. 
Ctanot  aml-lrui  l,ac.'<>pidv.  I[iiit.  Nnl.  f  uiaa.,  V.  39l>,  IX03,  Arabia. 
LalvtUim  rAuivM,  HUppell,  AtlnH  zu  iltrr  Kolse  Im  .N'unll.  AMch.  l^  pi.  .'i,  (Ik.  1.  ItiK. 
CVjirinKaifilaCiivler.  Rfgne  Animal,  Ell.  ^,11.^.1.  l»rA;  nllurRiiinK'll. 
'i^finvM  (Ufa  CUTliT,  up.  cit.,  US;  aFU'r  Ruiwll. 
UuciKui  xybmlciu  BvnriL'tt,  l-rac.  ZiHil.  Soc.  Lund.  11:83.  111.  Ceylon. 
rtaiuw  meutn  Cuvlvr  &  Vali-nciuuncH,  Htot.  Nal.  Pulw.,  X1!L.  IM.  IKDl,  lie  de  France. 
CKond  ehlarupltrui  Cavlvr  A  Valunclcnnea,  i^>.  rit.,  IXi,  Madepolam. 
ChaiHit  iHtieluUii  Cuvler  &  Valendennai.  up.  lit.,  IM.  VliaKapatam. 
Chumw  orlfMallt  XQbl  In  Cuvier  ii  VulencleDnirii,  np.  ctl,.  1117,  Red  Sea. 
CnaNoi  riiiiriiKtta  Cuvlcr  Si  VHlencicnnea,  op.  clt„  13M,  Honolulu,  Hawallao  lalanda. 
Oiamit  taiBumeHtCnvXnt  &\a.\KBK\enBe»,  op.  ctt.,  -JOl,  ISIG,  between  New  Caledonia  and  Norfolk  Iilaad;  Gimlhur,  Rep, 

8hor«  Fl»li,.  Chall.,  Zool.,  1,  ytM  VI,  61,  IWW  iHcmuluIii). 
Uacitciu  {PtyrlvAepU)  iilmoHeH'.  tiny.  In  UlelTviibBcli  Trnv.  Npw  Zual.,  II.  Zlfl 
BHtinNNtarffrntrKlJeldun,  MadmsJourn.  Lit.  Svl,  XV,  IStS,  SIS,  Hadraa. 
BnHrlaiu  naiitnuinOattit  Jcnion,  cip,  vll.,  Sl-I.  KadTas. 
CAuiHW  imlinu  Bleuker,  Bniiin.  IIk.  Arch.  Ind.,  100. 1110.  Bait  ladiei. 
CAaiHH  eAflBM.  KluiiiingEr.  Verh,  Bat.  Zool.  Gpii.  WIcu.  18J1,  «('•;  Jurdiin  4  Ercnnann.  Fliihm  Nurlli  and  Mid.  Amer..  t, 

lU.  IKM;  StvlndHcbncr.  DenkB.  .Ik.  Wixs.  Wlcn.  LXX,  lUW.'ill  (Honolulu);  JviikiiiH.  Bull.  I'.K.  Klxli  Omm,.  XXII. 

lW2(Si.'pt.  23,  IWa),  132  (Honolulu);  Jordan  &  Snydui,  froc.  IT,  S.  Nat.  Mus.,  XXVIll,  IWM  «X'I.|,  123  (liunolulu). 
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Family  XV.  CLUPEIDi€.— The  Herrings. 

Body  oblong  or  elongate,  more  or  lees  compreaseil,  covered  with  cycloid  or  pectinated  scales;  belly 
sometimes  rounded,  sometimes  compressed,  in  which  case  it  is  often  armed  with  bouy  serratares;  head 
naked,  usually  compresseil;  mouth  rather  laiige,  terftiinal,  the  jaws  about  equal;  maxillaries  forming 
the  lateral  margins  of  upper  jaw,  each  com|K>sed  of  about  3  pieces;  premaxillaries  not  i)rotractile; 
teeth  mostly  small,  often  feeble  or  wanting,  variously  arranged;  adipose  eyelid  present  or  aljsent;  gill- 
rakers  long  and  slender;  gill-membranes  not  connected,  free  from  the  isthmus;  no  gular  plate;  gills  4, 
a  slit  behind  the  fourth;  branchiostegals  usually  few  (6  to  15);  posterior  lower  part  of  opercular  region 
often  with  an  angular  emai^gination,  the  tips  of  the  larger  branchiostegals  being  abruptly  truni^te; 
pseudobranchise  present;  no  lateral  line;  dorsal  fin  median  or  somewhat  posterior,  rarely  wanting;  no 
adipose  fin;  ventrals  moderate  or  small  (rarely  wanting);  anal  usually  rather  long;  caudal  fin  forketl; 
vertebnc  40  to  56.  Genera  about  30;  species  150;  inhabiting  all  seas,  and  usually  swimming  in  immense 
schools;  many  species  ascend  fresh  waters,  and  some  remain  there  pennanently.  The  northern  and 
fresh-water  species,  as  in  many  other  families,  differ  from  the  tropical  forms  in  having  a  larger  num- 
ber of  vertebral  segments. 

Oenat  21.  ETBUMEU8  Bleeker. 

Body  elongate,  subcylindrical  or  somewhat  compresse<l;  abdomen  rounded,  not  compressed  or 
serrated;  snout  ]>ointed;  adipose  eyelid  covering  the  eye  wholly  without  pupillary  slit;  mouth 
terminal,  of  moderate  width,  formed  as  in  Oupea^  but  the  maxillary  more  slender;  teeth  moilerate,  in 
fiatches  on  jaws,  palatines,  pterygoids,  and  tongue;  gill-membranes  separate,  with  numerous  fine 
branchiostegals;  ijseudobranchia;  well  developed;  pyloric  appendages  numerous;  scales  cycloid,  entire, 
and  very  deciduous;  pectoral  and  ventral  fins  shielded;  no  lateral  line;  dorsal  fin  rather  long,  of  18 
to  20  rays,  placed  entirely  in  a<lvance  of  ventrals;  anal  fin  low,  of  moderate  length;  caudal  deeply 
forked;  the  scales  of  the  breast  more  or  less  adherent,  dilated  and  forming  a  membranous  ventral  flap 
which  covers  the  closed  jHJctoral  fins,  leaving  only  the  dorsal  edges  and  the  extreme  ti|^  of  the  fins 
visible;  axillary  scales  very  large,  that  of  iKJctoral  extending  nearly  to  its  tip,  that  of  ventral  reaching 
slightly  farther  than  tip  of  fin;  lateral  scales  extending  continuously  on  center  of  caudal  fin  almost 
to  margin  of  middle  rays. 

Etrumtm  Bleeker,  Verh.  Bat.  Gen.,  XXV,  48,  1853  (micrftpiu). 

Perkifuia  Kona  Smith  Eigenmanii,  Amer.  Nat.,  February,  1891,  153  (othonopf). 

22.     Etrumeua  micropus  (Schlegel).     ^*  }fakiaim/*     Fig.  11. 

Hea^l  4.5  in  length;  depth  5.5;  D.  20;  A.  11;  P.  16;  V.  9;  scales  about  52;  eye  3  in  head;  snout  3.5; 
mandible  2;  interorbital  space  4.3;  maxillary  3;  width  of  head  2  in  its  length;  P.  1.5  in  head;  W  2.67; 
least  depth  of  caudal  peduncle  3.(57  in  head. 

Boily  elongate,  sulx'ylindrical,  somewhat  compressed;  heai^l  elongate,  compressed,  pointed;  snout 
long,  ix)inted,  fiattene<l  above,  the  sides  somewhat  compresseil;  eye  large,  covered  by  the  thick  iuli]Mjse 
eyelid;  mouth  small,  terminal,  the  mandible  very  slightly  projecting  when  the  mouth  is  close<l;  teeth 
in  fine  villiform  bands  on  vomer  and  palatines,  those  in  jaws  minute;  maxillary  slipping  under  the 
preorbital  ridge  an<l  extending  ixwteriorily  a  little  beyond  the  anterior  edge  of  eye;  nostrils  together 
on  upper  side  of  snout,  nmch  nearer  its  tij)  than  anterior  edge  of  eye;  interorbital  spac^  and  top 
of  head  flattened  and  with  ridges  forming  an  elongated  W;  preopercle  with  radiating  branching 
mucous  canals  giving  a  striated  appearance;  opercles  more  or  less  smooth;  gill-oi)enings  large,  mem- 
branes free  from  isthmus;  gillrakers  long,  slender,  and  fine;  gill-filaments  longer,  fine,  and  the  pseudo- 
branchiae  also  long;  peritoneum  pale  or  silvery;  s<*ales  all  more  or  less  deciduous,  mostly  fulling  off  in 
alcoholic  sp€?cimenH,  rather  large,  cycloid,  those  between  the  i)ectorals  and  ventrals  forming  a  thin 
broad  fiap;  both  i^ectorals  and  ventrals  with  long  i>ointe<l  scaly  flails  but  little  shorter  than  the  fins 
themselves;  origin  of  dorsal  nearer  tii>  of  snout  than  base  of  caudal  by  1.3  eye  diameters;  anal  fin  very 
small,  its  origin  alxiut  midway  between  origin  of  ventrals  and  base  of  caudal;  caudal  rather  small, 
deeply  emarginate;  pectorals  rather  short,  about  2.5  in  space  to  ventrals;  ventrals  small,  behind  tip  of 
depressed  dorsal,  and  2  in  space  to  origin  of  anal;  caudal  peduncle  compressed. 
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Cohir  in  life  (No.  lKt2^),  xteel-olive  alMive,  eitlu  ^lighlly  yellowish,  lielly  i<ilvery;  oentereof  scales 
ibcnr  *ilh  a  ■iinicund-eliapeil  lUrlccr  olive  bloU-h,  there  foriiiinK  Hneu  along  the  ruwH  of  Bcalesi  tip  of 
■rat ilittky;  fine  t>Ale,  not  yellowish;  base  uf  |)ectoral  a  little  duiaky;  some  dtieky  shailing  on  eandal; 

Color  in  aleoliol.  brown  above,  the  lower  HurDuv  o(  luxiy  silvery  wbite:  iloival,  caudal,  and  bsaal 
[Mtioa  uf  peetoral  dusky,  |tortioiu  of  the  latter,  toij^'ther  with  the  other  fini<,  [tale  or  whitish;  each 
nleuD  lark  with  a  dark  brownish  spot;  ti|«  of  snout  and  mandible  duxky  bniwn. 

ThU  deaL-ription  fruui  an  esaiuple  frutu  Honolulu,  aliout  U.2i>  incheu  long.     Uur  uuuieruua  speei- 


mns.  »ll  from   Homituin,  range  in  teugili   frmi  :i.">  to  H.JS  inrhei^.     Ir")n  (-i)iiit>aring  them  with 
Ji|>i>n«EXuiii|ikv,  we  are  unable  t<i  detiTt  any  iiiiei'ilif  •lifteri-m'*';'.     We  have  alM>  examineil  H|iefi- 
iu«s.lmlt!Hi  by  thi:  Alliilnmi  off  HonoUiln  in   NovemUT,   imti,  otliere  taken   by  llr.  Jenkins  at 
QodoIoId.  ISK»,  anil  «tiil  olhera  by  Doctor  Wool. 
Ihpi  flmfml  ^-hl^iKl.  Fauna  JaponUii.  yniaih.  'iK.  |>l.  KIT,  lig.  2. 
Bnarv  mrr-^i.  Blwkt-r.  Vt-rli.  Bal.  tii-n..  XXV.  InU.  4H  tJi>|«i 
r.f.n.nr.mm,  XXII.  190;;  lA'pt.  23, 19081 


Family  XVI.   ENGRAl'LlD.t— The  Anchovies. 

BodvtloDgate,  more  or  Ivm  i.'Otnprei<sed,i'overeil  with  thin  cyt-ltiid  a'ales;  head  <i>mprf«Bed;  month 
eitrauelj  htyi:  niorv  or  lew  oblique,  usually  overlapjieil  by  a  [xjinted,  (.■o(ii|>rfsml,  |iig-like  snout; 
ppevaj  wide,  the  maxillary  very  long  and  flendt-r,  foruiwl  of  alxtnt  ^1  pieces,  extending  backward 
fulvhiiidtheeye,  in  *)nie  species  l>el]ind  the  head;  premuxillariea  not  protraetiie,  very  small,  firmly 
>«aollolheiua\illaries;  teeth  usually  Mtnall,  sometimes  obsolete,  ucuully  fine  and  even,  in  a  single 
(uv  la  ftth  jaw;  itmines  siiuicliwt-s  present;  eye  large,  well  forwurd,  without  ailipoee  eyelid;  pre- 
•ifMuI  nuTOK;  opert-le»i  thin  and  mi-uibranaceous;  gillraker?  long  and  i^lender;  branch  iiwtega  Is  slender, 
riolliDQunjber;  gill-membranes  se[>arate  or  joiueil.  free  from  isthiniici;  peendobrjiidiite  prenent;  no 
Ijl^nl  line;  belly  ronndol  or  weakly  serrate;  tins  varioui',  the  dorsal  usually  short  and  median;  no 
»dj|"i»  fin;  dudal  forke<l.  Small  caniivurouH  j-hore  fishei*,  usually  fwinimiHg  in  large  si'boolB  on 
■oJf  rinrw;  abuniUiit  in  all  warm  seas,  ini'asionally  entering  rivi'rs.  Thij<  group  i:"  often  regariled 
*B  I  nWimily  untler  the  CluiM-ida;  from  which  it  differs  in  no  character  of  high  importance. 

A  lar^  family  of  about  HO  species,  only  one  of  which  Is  thus  far  known  from  the  Hawaiian 
IsIuhU 

Owioi  SS.  AKCHOTU  Jordan  *  Evarmann. 

Bodv  ablong,  i-ompreaeed,  covereil  with  rather  large,  thin,  deciduouit  stales;  lieliy  rounded  or 
"ulrromprei*^;  snout  conical,  compresee'l,  prujecting  beyond  the  very  large  mouth;  niaxillarjr 
""ID*,  little  movable,  usually  formed  of  3  pieces,  extending  tuu'kward  fur  l>ehind  the  eye,  to  the 
■XK  of  igandible  or  heyond,  not  beyond  gill-opening;  pretnaxil lanes  very  small;  («etb  email,  Klb- 
"l™!  proenl  at  all  ages,  unjally  on  the  )aw8,  vomer,  {ialatiDC<>.  aiid  ptervgoiil!>;  anal  Bn  tDodenil(> 
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free  from  caudal  (ita  raya  12  to  40);  no  pectoral  AlamentM;  dofB»l  inaertei]  about  midway  of  btily,  jios- 
tcrior  to  veDtrala;  pectorals  and  ventrals  each  with  a  lar|^  axillary  scale;  atlipotw  eyeliil  obeuleW; 
vertebra)  alKiut  40  (40~42)  in  specie  examined;  flesh  rather  pale  and  dry,  more  or  leMs  transluctot; 
bones  firm;  ptteudobranchiie  present;  branch ioxtegale  9  to  14;  gillrakerB  Ion):  and  slender;  gill-metn- 
branee  aeparale,  free  from  the  narrow  isthmus.  Species  about  50;  small,  ramivoruna  shore  fishes, 
swimming  in  lart^e  schools  on  SMidy  shores  of  all  warm  seaa,  occasionally  entering  rivers.  Most  of 
them  are  marked  by  a  broad,  diatinct,  silvery  band. 

Ubilepluintt  Slitekvr,  Ned.  TIJd"-  DIerk..  III.  1H6.S.  303  IJap'itiKm:  iiut  u[  La(^pM«.  whiae  .Volrphortu  japonieut,  alter  Hout- 

Iu)Ti,  bfloDim  111  Bleeker's  gumaHprairlioi/Ia). 
Andncia  Ji^rdan  ii  Evvmunn.  FUiha  North  and, Mid.  Amer..  I.  U».  IMS  |Oi!(obcr  3)  (maerateplrlora). 


23.  Anchovia  purpurea  (Fowler). 


"Ntha. 


Fig.  12. 
in  heail;  Hnnut4.67;  maxillary 


Head  2.67  in  length;  depth  5.117;  D.  13;  A.  17;  P.  13;  V.  7;  . 
1.25;  pectoral  1.8H;  ventral  2.75. 

Body  elongate,  cotnjireeseil;  head  elongate,  laterally  coropreceeil  and  pointed;  snout  short, 
rounded  at  Up;  eyea  iHteral,  anterior  to  center  of  head,  greater  Ihan  snout;  mouth  large,  the  long- 
maxillary  priHluced  backwanl  beyond  the  poateHor  margin  of  eye  but  falling  some  rlislance  ahnrt  (^ 
gill-o]iening,  the  pig-like  snout  pnijectiug  well  lieyond  the  tip  of  mandible;  teeth  in  the  jawa  amsJI, 
tine,  extentling  all  along  the  lower  eilge  of  the  maxillary;  nostrils  chim  together,  about  midway  in 
anoiit;  intenirbital  S|iacea  little  convex;  gill-i)|ienings  lar^e,  the  isthmuH  long  and  narrow,  forming  ■. 
narrow  keel  in  front;  gillraker»  about  lH  -f  ^>  very  lung,  slender,  jiointed,  the  longest  nearly  equal  to 


eye;  i^ill-lilamenlH  rather  shorter  than  the  gillrakera;  [iseuclobranchiie  moderately  large;  inleetine 
short  and  straight;  |ieritonenm  black;  scales  large,  cycloid,  deciduoua,  falling  off  in  preserved  exain- 
jites;  pei^torala  with  scaly  flajw;  origin  of  clcirsal  a  little  nearer  tip  of  anout  than  luLie  of  i-audal,  and  a 
little  behind  origin  of  ventral;  origin  of  anal  liehind  haae  of  iaat  doraal  ray,  the  Cmt  raya  of  fin 
encroaching  hut  little  upon  tip  of  depresseil  dorsal;  Imse  of  andl  1.67  in  head;  istidal  deeply  emargi- 
nate;  jiectoral  short,  about  equal  to  anout  anil  eye;  vuntrals  a  little  in  advance  of  dorsal  and  reaching 
a  little  more  than  half  way  to  anal;  caudal  [leduncle  rather  long,  compremed,  ita  least  depth  a  little 

In  alfoholii' a)>ccimena  there  ia  a  broail  silvery  longitudinal  tiand  from  head  to  Imsc  of  caudal, 
rather  broader  poateriorly;  head  silvery;  ilorval  and  caudal  marked  with  fine  narrow  wavy  series  of 
pate  browniab  dola  forming  cross-liarH.  This  description  froui  an  example  2.5  inches  long,  taken  in 
the  market  at  Honolulu. 

We  have  large  series  of  this  species  from  Honolulu  and  Hilo,  at  each  of  which  places  it  is  very 
abundant.  Dr.  Jenkins  obtained  a  nuud>er  of  examples  at  Honolulu  in  1880.  It  was  also  dredged 
by  the  AB>atrvff  in  that  vidnity  in  1896,  and  a  number  of  examples  were  obt8ine<l  at  KaiUia,  Decemlier 
:tl,  1899,  by  Mr.  Richard  C.  McOregor.  The  tyi>ea  are  2  aiiecimens  (Nos,  23328  and  23330,  Mua. 
rhila.  .\cad, )  each  almut  2.4  inclica  long,  collected  by  Dr.  Wm.  II.  Jones. 
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This  stpecies  is  well  marked  and  has  a  broader  silvery  lateral  band  than  either  Anchovia  com- 
memwim  or  Anckoria  i»chatia.  While  the  anal  rays  agree  with  the  latter,  the  fin  of  commenonkma  is 
(dn  loo^r.    The  insertion  of  the  anal  fin  also  is  more  in  advance  in  both  i9chana  and  commenoniana. 

St^kfkantimrpuiTus  Fowler.  Pioc  Ac.  Nat  Sci.  Phila.  1900.  497.  PI.  XIX,  Ak.  1.  Sandwich  Islands. 
jMkmatmrpmrfa.  Jenkins,  Boil.  V.  8.  flflh.  Comm.,  XXII.  1902  (Sept.  23, 1908),  432  (Honolulu;  Synder.  1.  e.  (Jan.  19, 190t). 
'Al  (Honololii). 

Suborder  INIOMI.— The  Lantern  Fishes. 

Soft-rayed  fishes  with  the  anterior  vertebne  simple,  unmodified,  and  without  auditory  ossicles; 
?Tmi)lectic  present;  no  interclavicles;  opercular  apparatus  sometimes  incomplete;  pharyngeal  bones 
anmotUM;  gill-openings  ample;  mesocoracoid  arch  wanting  or  atrophied;  bones  of  jaws  variously 
developed,  the  maxillary  sometimes  cognate  with  the  premaxillary;  Hhouhler-ginile  with  its  post- 
temporal  not  normally  connected  with  the  skull,  but  touching  it  at  or  near  the  nape;  gills  4,  a  slit 
behiiHi  the  fourth;  air-bladder,  if  present,  with  a  <iuct;  dorsal  and  anal  fins  without  true  spines; 
Tentialfin^,  if  present^  aljdominal;  scales  mostly  cycloid,  often  wanting;  adipose  fin  present  or  absent; 
skeleton  mostly  ver>'  weakly  ossified;  photophores  present  in  most  species. 

Marine  fishes,  mostly  inhabiting  the  oceanic  abysses,  closely  allied  to  the  typical  Isaspondylxy  but 
Itckiog  the  mesocoracoid  and  having  the  connection  of  the  shoulder-girdle  with  the  cranium 
imperfect  In  the  character  of  the  mesocoracoid,  most  of  these  fishes  agree  with  the  eels  and  with  the 
i7a/»/omi  and  the  spiny-rayed  fishes.  These  latter  have  the  post-temporal  differently  attached.  This 
wborder  is  a  provisional  one,  and  its  members  may  be  reimiteii  with  the  Im^^jwiulyU  or  otherv^'ise 
<listribated  when  the  osteology  of  the  different  families  is  known.  Boulenger  relegates  those  which, 
like  .^ynorfujr,  lack  the  mesocoracoid  to  the  Haplomi.  These  lack  also  the  orbitosphenoid,  characters 
**f  the  Isoepondyli  and  the  Berycoidei. 

(>f  the  18  families  of  this  order  as  here  defined,  only  5  have  representatives  in  the  Hawaiian  fauna 

Family  XVll.  SYNODONTID^— The  Lizard-fishes. 

Body  oblong  or  elongate,  little  compressed,  covered  with  cycloid  scales,  rarely  naked;  mouth  very 

'Tde,  entire  margin  of  upper  jaw  formed  by  the  long,  slender  premaxillaries,  the  latter  mostly  rudi- 

°*^'*>>*  or  obsolete,  never  widene^l  at  tip;  teeth  mostly  cardiform  on  both  jaws,  tongue,  and  palatines; 

^*''"**^  rarely  present;  large  teeth  usually  depressible;  no  barbels;  opercular  bones  usually  thin,  but 

*''^™P«^te;  gill-membranes  separate,  free  from  Isthmus;  branchiostegals  usually  numerous;  peeudo- 

"''■'^C'hije  present;  gillrakers  tubercular  or  obsolete;  no  orbitosphenoid  or  mesocoracoid;  lateral  line 

P^^^t;  adipose  fin  present,  rarely  obsolete;  dorsal  fin  short,  of  soft  rays  only;  pectorals  and  ventrals 

P'^^^t;  anal  fin  moderate  or  long;  caudal  forked;  skeleton  rather  well  ossified;  air-bladder  small  or 

viDtiDg.  intestinal  canal  short;  sides  sometimes  with  phosphorescent  spots  or  photophores;  eggs 

"'^^'^'^^  in  the  sacs  of  ovary  and  extruded  through  an  oviduct    Genera  about  10,  species  about  40, 

™**** y  inhabiting  shore  waters,  some  of  them  descending  to  the  depths. 

^bree  genera  and  about  4  species  known  from  Hawaiian  waters. 

«.  ^«ni  slijfhily  nearer  base  of  candal  than  axil  of  pectoral;  head  short,  blunt,  compressed Trachinocephalus.  p.  61 

•»-  ^  «^i  much  nearer  base  of  caudal  than  base  of  ventrals;  head  depressed,  with  flat,  triangular  snout. 

^'  ^<^Ui  on  the  palatines  in  a  single  band  on  each  side SyntHhu,  p.  63 

^  Tetth  on  the  palatines  in  a  double  band  on  each  side Saurida,  p.  65 

Geniii  2S.  TBACUUI OCEPHALUS  Oill. 

"Hii?  genus  is  closely  related  to  Synodwty  from  which  it  differs  chiefly  in  form  and  in  the  relative 

^e^opmait  of  the  fins.    Body  stout;  head  short,  blimt^  compressed,  its  fonn  much  as  in  the  genus 

Tr^ff^iim;  vent  well  forward,  very  slightly  nearer  base  of  caudal  than  Imse  of  ventrals,  under  tip  of 

brt  dona]  ray;  teeth  as  in  Synodxu^  but  slender,  smaller,  and  closely  set;  lower  jaw  projecting.     A 

«Nie  gpedes  is  known,  widely  diffused  in  the  tropical  seas. 

^""i^^oQqtJba/iu  Gill.  Cat  Fiah.EaBtem  Coast  N.  Ainer.,63, 1861  (myops);  name  only;  first  defined  by  Jordan  &.  Gilbert 
Synopsis,  281,  188S. 
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34.  Irachinocaplialaa  tnyops  (Fuister).     "Kawdea;"  "WfUn."     Fig.  13. 

Head  3.5  in  length;  depth  5;  D.  13;  A.  16;  P.  12;  V.  8;  scalee  4-65-6;  width  of  head  only  a  verjr 
little  \e^  than  twice  its  length;  depth  of  head  1.6  in  fta  length;  anont  1.5  in  eye;  eye  3  in  maxillary; 
maxillary  1.S5  in  hea<l;  interorbital  H)iace  I  in  <<nout,  1.5  in  eye;  pectoral  2.25  in  head;  vential  1;  haw 
of  anal  3.117  in  body;  length  of  deprewaeil  clorsa!  3.75. 

Body  elongate,  i-oinpreseed,  deepent  forwani  or  aliont  the  neck,  grailually  tapering  backwanl  with 
B.  long  tail ;  hi-oil  large,  clongal«,  iluep,  coinpreste*!  laterally,  the  opper  pn>tile  very  blunt,  fibbona  io 
front;  the  lower  profile  a  rather  long  uhallow  convex  cnrve  from  lip  of  xnoiit  to  below  ]iectoral;  anout 
very  abort,  blunt,  obtUHe;  eyeamall,  its  [KiHterior  riin  near! y  midway  in  spare  between  tipof  montand 
end  of  maxillary,  the  latter  conRidere<l  in  the  vertiral  nntil  level  with  tip  of  Rnout;  mouth  eleft  very 
laive  and  nblii|ue,  the  maxillary  long,  with  its  posterior  ixirtion  gnulually  congtricted  until  it  is  mui-h 
narrower  lba:i  at  miildle  of  ita  length;  mandible  very  larga,  the  rami  broail  and  powerful;  lipa  broad, 
thin;  teeth  in  jawn  iiliar|>,  more  ir  Ictw  unequal,  in  double  seriet<;  in  upi>er  jaw  the  outer  Heriea  mon 
or  lew  cimii-aU-il  by  the  hniail  li|iti;  in  the  lower  jaw  those  in  inner  eeriec  the  larger;  no  vomerine 
teeth;  those  on  j^alatint-n  in  a  ningie  HtrieH;  tongue  a  triaiigidar  riiige,  free  in  front,  with  a  triangular 
pal^'h  of  dfiireasiliie  teeth  alHivt',  and  witli  a  single  me<lian  aeriei'  extending  liai^kwanl  over  the  Imei- 
branrhlalM;  nost ri In  dncfe  t/igether  on  the  sideH  of  anout,  the  anterior  with  a  ciliated  flap;  interorbilai 
space  deeply  eonravc,  eaeh  of  the  supraorbital  rid>^a  raised  in  front;  top  of  head  more  or 
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also  the  posterior  lower  borilt-r  of  orbit;  gill-o])eningH  large,  the  membranes  free  from  iethmua;  do 
giilrakers,  the  inner  surfai-e  of  the  branchial  arches  covered  with  minute  apperitica;  gill-filaments 
short;  no  pseudobranchiie;  [leritoneinn  silvery;  »»!««  large,  cycloid,  6  rows  on  cheek,  a  number  along 
edge  of  preopercle  and  on  opercle;  occiput  scaly,  rest  of  heail  Iwre;  anilee  between  ventrala  forming  a 
broad  acalyflap;  scale  at  axil  of  i>ei'toral  somewhat  poinlwl;  veutralswith  a  scaly  flap  2.5  in  length  of 
tin;  lateral  line  sliKhl'y  deciirviil  at  first  and  then  straight  along  side  to  heseof  rauilal;  origin  of  doraal 
nearer  tip  of  snout  than  origin  of  adipose  tin  by  an  eye  diameter;  length  of  last  dorsal  ray  half  the 
length  of  first  developeil  ray  and  viheii  depressed  the  tip  of  firet  developed  ray  reaching  0.75  length 
of  depressed  lin;  adipose  doraid  nearer  tip  of  laat  ilepressed  dorsal  than  base  of  caudal;  origin  of  anal 
midway  l>etween  axil  of  jiectoral  and  l>aseof  cHiidai,  and  liehind  Imneof  laet  dorsal  ray;  caudal  deeply 
forked;  pectoral  small,  ti|)  not  reaching  origin  of  dorsal;  ventrals  very  long,  reaching  origin  of  anal, 
inserted  a  little  ln-tore  tips  of  jiectorals. 

Col<)r  in  life  (No,  03233),  (lale  grayish,  silvery  Iwlow;  side  of  back  with  3  wavy  stripes  of  dull 
yellow,  each  eilgeil  with  darker  olivf,  tiie  uppermost  most  wavy,  joining  its  fellow  aeroBs  the  lack  in 
about  12  irregular  crossliare of  <lirty  yellow,  edgeil  with  darker,  the  intersi>ace9  pearly-bluish;  below 
the  lowest  yellow  streak  are  2  very  faint  similar  streaks  lost  in  the  while  color  of  the  side;  heail  with 
streaks  contlnueil  from  the  sides  but  fainter;  top  of  head  mottled  sand-color;  an  oblique  jet-black 
ai>ot  on  the  pc^pular  region;  doreal  with  2  faint  rross-slreaks  of  light  yellow  and  2  of  pearly-blue, 
besides  2  or  3  ilark  dota;  caudal  faint  yellowish;  lower  tins  whitish;  the  ventrala  creamy. 
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This  description  from  a  large  euuuple  (No.  (K(5U9),  S.76  iaches  long,  Uken  at  Hilo.  Many  apeci- 
twns  weiv  olilaineil  from  Hilo  and  Honolulu.  We  can  not  Bepar3t«  T.  limbatu*  from  T.  tratkinut  of 
Ufta  or  T.  myopt  of  the  Atlantic.     Probably  all  constitute  a  eingle  species. 

SAHB^xquFiinWrlnSi-hneidi^r.  SfKl,  ti^htb..  «21.  1«01.  St.  Helena. 

SumuminKiuAKiu"!!.  Ploc.  Bnid]..  82.  Ub.  XLV,1«29.  Bmil. 

jani^opi,  riiTlrr.  Kj^ne  Animal.  Ed.  II,  288,  1R29  (alt^r  Fonler);  tiunlhcr.  Cat,  V,  SW,  inM  (Oitn.  Jamaica,  Japan. 
Amborna-  PfiunR,  MaiirJIIlB.  PDrl  Jai-kwn). 

~    "         &  Siulpyel,  Yojiige  Bnnite.  Vo\m..  19»,  IMI.  Hawaii. 
u  Srhlc«el.  FaunaJaponica,  P»l».,  ^1,  pL.  106.  nx.'i-  1K4^  Japan, 
u  \-oey.  MemnhaK.  II.  306.  IWO.  Cuba, 
.i^wxfiu ■•)»)><.  Bltrker.  Atlailchlb.,  YI.1&3,  pi.  2iN,  lip;.  3,  lHTn-iN72  (SumalrB,  PlnariK,  Bangka,  RhII,  rdcbn.  Baljin, 

jnf^itairfl-atiH  nyigrf.  Jonlan.  Ptdf.  V.  3.  N'at.  Mux.,  XIII.  IKW,  3U.  Jonlan  A  Evermann.  Flxlioi  Sorlh  anil  Mill.  Amer.. 
1,i3S,l»6;  Fvt-rtnann  ^Uanli,  ifnhmnf  Porto  Klru,»i,l9C0;  Jcnkino,"  "  

a,  ITO),  C3{Konnlulu|;  Snyder,  op.  oil.  (Jan,  19,  I9W),  521  {HonoltiUi:  1 

Omiu  94.  BTKODUS  (OroDow)  BlMb  *  Sehiuidtr. 

FiM  superior  pJiarrnirefll  cartilaginous;  Becoml  without  loeth;  tiiiril  and  fourth  separate,  with 
terth;  l"«er  pharyngeals  neparate;  body  elongate,  mihterete;  heail  dopreseeii;  snout  triangular,  rather 
luinlril;  iaterorbital  region  Imnsversply  conrave;  mouth  very  wide;  preniHxillaries  not  protraetile, 
v«[\l<iDKtnd  strong,  more  than  half  length  of  head;  maxillarics  closely  M>nnecte<l  with  preiuaxil- 
liivv.  vm*  small  or  olMiolele;  premaxlllaries  with  1  or  2  Hcries  of  large,  compressed,  knife-slinped 
iMh.  thf  inner  and  larger  depretwihie;  {lalatitie  tei'th  similar,  smaller,  in  a  pingle  broad  liand;  lower 
jt»  wilh  a  liand  of  rattier  large  teeth,  the  inner  and  larger  one!^ di-pressible;  a  patch  of  stroTig,  depres- 
nbWli¥lli  on  tongue  in  front,  a  long  row  along  the  hyoid  bone;  jaws  nearly  etjual  in  front;  eye  rather 
Iti^,  interior;  inipraorbital  forming  a  projection  above  the  eye;  peeudobranchiie  well  clevelope^l; 
gillrakere  very  small,  spine-lliie;  gill -membranes  slightly  connecte<l;  top  of  head  nakcil;  cheeks  and 
upeniee  ended  like  biHly;  body  covered  with  rather  small,  adherent,  cycloid  scales;  lateral  line 
pn*pnt;  no  luminous  »pot«;  domal  Bn  short,  rather  anterior;  pec(i)ralii  mo<lerate,  inoerted  lii^;  ven- 
Irabanterior,  not  tar  Itehind  pectorals,  large,  the  inner  rays  longer  than  the  outer;  anal  short;  caudal 
Mrmw,  lurked;  vent  jKiKlerior,  much  nearer  la.'*  of  caudal  than  liafle  o(  ventrals;  branch iostegala  12 
tn  W;  aomach  with  a  long,  blind  sai'  anil  many  pyloric  cit-ca;  skeleton  rather  finn.  Spei'ies  nunicr- 
ow.    Vorarinus  fishes  of  moiletale  size,  inhabiting  iiandy  iKittoms  at  no  great  cleplli,  In  mowt  warm 

T»o  ppecies  known  from  the  Hawaiian  Islands,  the  one  here  1 1  esc ri lied  and  a  di«p-water  form  ^ 

(V-'«*bi'an.«l.des<-ribe«l  in  Section  II.  1 

.'|w*"Bl(.;h*^lineidpr.X)-sl.  Iphlh..MI«,  1H01  {^v<,l«,]. 

n^hfliBiinK.  Qiratterl,  66,  l!<10(i>inrmorn(in).  | 


■"Corier.  R*Kne  Animal,  Ert.  1, 169. 1817  (. 


ig  lieyonil mandible... 


26.    Synodtis  variua  (LAc^'pciIe).     "  I'lat."     I'late  II  and  Fig  14. 

H«ul3,5in  length;  ilepth  fi;  D.  13;  A.  H;  P.  l.t;  V.  8;  scales 5-«5-ll;  width  of  head  1.67  in  its 
"•Wh;  depth  of  head  l.fl  in  its  length;  snout  4.75  in  head;  maxillary  1.6;  interorbital  space  7;  eye 
'■''  in  fnout,  4.25  in  maxillary;  interorbital  space  1.75  in  snout;  pectoral  2;  ventral  1;  liasc  of  anal  3; 
••Wicit.ieprew^^I  dorsal  1.17. 

B™iy  elongate,  ronnde<l,  the  beck  and  ventral  surface  depressed;  head  large,  elongate,  l>roadly 
"^"^vnl,  pointed,  with  the  eyes  impinging  upon  upper  proHle,  and  the  lower  profile  from  tipof  man- 
''i"le shalifiwly  convex;  Buout  rather  long.  deprcsse<l,  sharply  pointed;  eye  well  anterior,  though  the 
P«terior  rim  is  not  midway  in  space  between  tip  of  snout  and  end  of  maxillary,  the  latter  considereil 
"Uiexrtiad  until  level  with  tip  of  snout;  mouth -cleft  very  large,  obli(|ue,  the  maxillary  long,  with  lis 
PWm  ridth  a  little  anterior  to  the  middle  of  its  length;  mandible  very  large  and  powerful;  jaws 
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about  equal  ii)  the  cloeed  mouth;  symphyei^  pointed;  lip«>  thin  and  broAd;  teeth  in  jawBeharp.depres- 
Bible,  direfUnJ  forwani,  in  2  in-E^lar  8eriet4,  those  forming  the  outer  series  in  upper  jaw  more  or  \em 
concealed  by  the  broail  lip,  bo  that  only  the  tips  of  these  larger  ones  are  seen  when  the  mouth  Ib 
cloaed;  teeth  on  vomer  and  palatines  dejiresBible,  sharp;  in  a  narrow  hand  on  each  side  of  the  latter; 
tongue  and  baBi-branchialB  with  a  band  of  depresBible  teeth,  forming  a  triangular  patch  of  large  ones 
on  the  former;  tongue  rather  sharply  point^Ml,  a  little  free  in  front;  nostrils  on  the  Bides  of  anout,  each 
pair  close  together,  nearer  front  inarxin  of  eye  tlian  tip  of  snout,  the  anterior  pair  with  an  elevated 
fleshy  riin  which  ends  in  a  fleshy  point;  interorbital  space  concave,  a  bony  ridge  rather  prominent  in 
front  of  each  eye;  lop  of  hcatl  all  more  or  lew  n>ughened,  also  the  space  behind  eye;  gill-opening 
large,  the  narrow  membrane  free  from  isthmus;  gillrakers  develojieil  aB  small  sharp  asperities  on  the 
inner  surfaee  of  branchial  arche«;  gill-fllaments  short;  pseudohranchiic  small;  peritoneum  silvery; 
scales  large,  cycloid,  6  rows  on  cheek;  a  aeries  of  enlarged  soak*  along  the  margin  of  preopercle; 
occiput  anil  sides  of  head,Braly,  the  rest  liare;  scales  between  ventrals  forming  a  broad  flap;  no  scaly 
flap  at  Inpe  of  pectoral;  a  small  short  scaly  flap  at  base  of  ventral;  lateral  line  nearly  stnught  to  base 
of  caudal;  origin  of  dorsal  niiilway  l*etween  lip  of  snout  and  origin  of  adipoce  dorsal;  last  dorsal  ray  a 
trifle  over  half  length  of  longoft  ray  of  tin,  tip  of  latter  reaching  a  little  over  two-thirds  length  of  fin 
when  depressed;  origin  of  adipose  dorsal  about  midway  between  tip  of  last  dorsal  ray  and  base  of 
caudal;  anal  small,  its  origin  well  in  front  of  that  of  adipose  fin  and  about  midway  between  tip  of 
ventral  and  Imjte  of  cautlal;  caudal  deeply  emargjnate,  the  lobes  {lointed;  pectoral  small,  not  reaching 
origin  of  dorsal;  origin  of  ventrals  alx>ut  midway  in  length  of  pectoral. 


Pio  14— .%no<lN« 


(lAc«pMe). 


Color  when  lr*sh  (fiel  1  No  03430)  (.round  white;  a  seriM  of  light  reddish-brown  quadrate  spots 
along  side,  the  marliings  o\er  the  I  a  k  lurkcr  re<ldish  lirown;  an  indistinct  bluish  longitudinal  hand 
showing  through  just  alKive  the  lateral  row  of  <piadrate  spots  along  the  side;  a  reddish  spot  on  the 
up|)er  angle  of  gill-ojiening;  doraul  crossed  liy  light-hrown  lines  tranaveree  to  the  fin  rays;  pectoral 
also  crossed  by  narrow  light-brown  linra;  ventral  with  t!  orange-colored  crombars. 

We  have  two  other  examplcB,  the  first  of  which  (No.  03236)  was  light  gray  when  freah,  with  dark 
markings  all  olive,  washed  with  brownish  red;  Inrlly  white;  upper  fins  pale,  with  narrow  crosebends 
of  white  dots;  lower  flna  white.  The  other  specimen  {No.  03010)  when  fresh  had  the  back  flesh 
color,  with  about  6  reddish-brown  lines  made  up  of  ilark  Ijorders  to  the  scales;  side  with  a  narrow 
pale-yellow  line,  below  this  a  fainter  one;  lower  side  and  lielly  white;  dorsal  fin  pale,  with  small  while 
specks;  other  fins  all  pale;  iris  green. 

Another  example  (No.  03011)  in  life  was  pale  grayish  on  back  and  sides,  crossed  by  5  or  6 
broad  greenisli-red  bars  or  saildles,  re<l  at  lower  ends;  lnOly  white;  head  marbled  with  brown,  orange, 
and  white:  lower  jaw  white,  with  some  pale  brown;  fins  all  pale;  iris  orange  and  yellow. 

In  lite  another  example  (No.  03235)  waa  roue  retl,  wilh  dark-brown  streaks  and  mark?;  lower 
parts  silvery,  with  l)ars  of  salmon-color;  side  of  head  with  aalmon-<-olore<l  bars  below,  especially  distinct 
on  lower  jaw  and  breast;  doraal  and  caudal  witli  bars  of  fine  while  specka. 
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Color  in  spirits,  pale  brown,  darker  above,  the  etlge  of  each  sc&le  (lark  brown,  cro8se<i  by  5  broad 
cros^ljantls,  between  w^hich  are  as  many  similar  crof**^l>andH  of  lijjhter  shade;  3  broad  (•ro8s-l>ands 
icn^B  the  mandible. 

This  deseription  fnim  an  example  (No.  03817),  10.2  inches  long,  taken  at  Hilo.  Our  numerous 
^imens  range  in  length  from  2  to  10  inches.  An  unusually  large  specimen  recently  receive^!  from 
jir.  Bemdt,  at  Honolulu,  measures  13.75  inches. 

We  have  many  specimens  from  Hilo  and  Honolulu. 

In  some  cases  the  <lark  mottlings  are  of  the  deepest  scarlet,  r)thers  brick  re<l,  while  those  found 
OQ  isandy  shores  are  olive-green.  The  sjiecies  is  found  in  2  mlors,  red  ami  green,  on  the  coasts  of 
Jaf  AH,  as  in  Hawaii. 

Salm€0  mriu*  Lar^pMe.  Hist.  N«t.  PoinR..  V.  224.  pi.  3.  fljf.  X  l^<03.  He  de  France. 

.^mr^^rarkgaim*  i^uoy  &  Gttimjinl.  Voy.  Tranie.  Poiss.,  223.  i»l.  4S.  fig.  3.  1H24.  Maui. 

SamrMimriu*.  Gunthcr.  Cat.,  V.  3*»,  18M  (part). 

Sp»00^i'u  mrins,  .SteiiMlarhner.  Deiiks.  Ak.  WIms.  Wieii.  LXX.  1900.  .'il3  (Hofjolulii;  I^ysan):  Jenkin.^.  Bull.  I'.  S.  Fish 

Oimin..  XXII.  1902  (Sept.  23.  1908),  433  (Honolulu):  Snyder,  op.  cit.  (Jan.  19.  1904;.  521  (Honolulu).  Jordan  & 

Snyiler,  Pmc.  C.  8.  Nat.  Ma*..  XXVIII.  1904  (Oct.).  12-=)  «Honolulu.) 
S^„^im*»kiirpi  Fowler,  Pror.  Ac.  Nat.  Soi.  Phila.  1900.  497.  pi.  XIX.  Mr.  2.  Hawaiian  Islands.     (Types,  X«j«.  160M  and 

Iftwi.  Ar.  Nat.  Sci.  Phila.) 
S^m^i •**  r'lrieijatu^.  isetile,  Occ«».  Papers  Bishop  Mu.s..  I.  part  4.  fti.  1901  (<luam). 

Oeniii  25.  8AUBIDA  Cnvier  k  Valenciennes. 

Ruiy  sulx'ylindrical,  rather  elongate;  tail  tai)ering;  hea<l  ohloiig,  <lepresse<l;  snout  rather  short, 

[loiotel:  eye  ino<lerate;  mouth  cleft  very  wi<le;  intermaxillary  vt^ry  long,  styliforni,  tai)c»ring;  niaxil- 

lir>-  thin,  long,  closely  adherent  to  intermaxillary;  teeth  cardiform,  tho.Mc  in  the  inner  series  l)eing 

the  loiiiTftJt,  .slender,  depressible  both  downwanl  an<l  inward,  and  present  in  the  jaws,  on  tongue,  and 

on  palatine  Umes,  the  latter  fonning  a  double  band  on  each  side,  the  inner  l)and  lx»ing  much  shorter 

thaji   the  outer;   gill-i>pening  very  wide,  gill-membranes  not  attache<l  tr>  isthmus;    bram*hiostegal8 

numeToos;  dorsal  fin  nearly  in  the  middle  of  length  ai  bcxly,  with  l.S  or  fewer  rays;  adi|Kis(*  fin  small; 

inal  j?hort;  caudal  forked;  pectoral  short  or  of  nnHlerate  length;  ventraHi-raye<l,  the  inner  rays  not 

mufh  longer  tlian  the  outer  ones,  and  in.serte<l  l>efore  the  dorsal,  not  far  from  the  jiectorals.     Si)ecies 

f«'W,  in  the  tropical  seas  of  the  East  Indies,  China,  .\ustralia,  an<l  the  Western  Pacitic. 

.So«nVlo Cuvior  &  Valenciennes,  Hisl.  Nat.  Poi.*.,  XXII.  499.  1h49  ilunibU). 

26.  Saurida  ^acilis  (Qu<»y  c^  <iaimanl).     "'Viae.'' 

Head  4.5  in  length;  depth  ti.5;  D.  11;  A.  10;  P.  19;  V.  H;  s<alt^  4-o2-r>;  wj.lth  of  head  1.5  in  its 
lenjgth;  depth  of  hea<l  1.67  in  its  length;  snout  4.5  in  head;  maxillary  1.5;  interorbital  space  4.5;  eye 
1-^  iiiaiout,  4  in  niaxillar>';  interorbital  space  1  in  snout;  i>ectoral  1.3;  l>a.se  of  anal  2.5;  length  of 
*l^pi''e5«jeil  dorsal  only  slightly  less  than  the  length  <»f  head. 

i^"ly  elongate,  rounde<i,  the  back  and  ventral  surfaces  «lepresse<l;  head  small,  elongattnl,  broadly 

^l*r»*2«!e«l,  ^)ointe<l,  the  eyes  impinging  slightly  uiK>n  the  upper  profile,  the  l(>wer  profile  from  tip  of 

D™**!*  ill  lie  slightly  <-onvex;  snout  rather  long,  depresse<l,  flattene<l,  very  broad  at  front  of  eye,  whert*  it 

f  aV»at0.4  br**ii<ler  than  long;  eye  well  anterior,  alnrnt  midway  in  the  space  In^tween  tip  of  snout  anil 

^n*l  «»f  maxillary,  the  latter  considered  in  the  vertical  until  level  with  tip  of  snout;  mouth  cleft  large, 

oblic|ti^,  })^^)iYiing  narrr>w  towanl  its  posterior  extremity;  mandible  large,  i»owerful,  the  jaws  tNjual 

*^»en  mouth  is  closed;  teeth  in  jaws  unequal,  those  f<»rming  an  inner  series  the  larger,  the  lips  very 

'^rriiw,  M>  that  m<tstall  the  teeth  are  visible  when  mouth  is  ch>se<l;  palatines  with  2  luinds  of  teeth, 

nv«*«t  of  theni  depressible,  some  of  those  in  front  enlarge<l,  the  inner  Imml  short;  tongue  very  small, 

p«n«ieil,  with<»ut  any  teeth,  free  in  front;  a  me<lian  serit^s  of  fine  tt*eth  along  the  ba-^^ibranchials;  n<»s- 

triU  small,  close  together  on  sidc^  of  snout,  nearer  tip  of  latter  than  anterior  margin  of  eye,  anterior  j 

[«"'' with  a  small  fit-shy  flap;  interorbital  space  broad,  .<«oniewhat  concave  but  tlattent*<l  in  the  miildle;  ! 

* 'l»*pfvsf»e<l  bony  ri<lge  rather  prominent  alnive  each  eye  in  front;  top  of  hea<l  roughencnl  on  each  side  i 

^•Cociiput;  gill-openings  large,  the  narrow  mendjrane  free  from  the  iiarrow  compressc»d  isthmus;  gill-  | 

™^*'^  a«  minute  asperities;  gill-fi laments  rather  short;  pseudobrancbia*  nuxlerately  large;  [leritoneum  j 

H^;  j^les  large,  cycloid,  about  4  rows  on  cheek;  oi)ercU»8  and  (^'ciput  scaly,  rest  of  head  l>are;  origin  i 

•^'^♦•M  midway  U^tween  tipof  snont  and  posterior  margin  of  adii)ose  fin;  last  dorsp.'  ray  al)out  three-  ? 

F.  r.  B.  1903—5  • 
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seventhR  length  of  longest  ray  of  fin,  tip  of  latter  reaching  as  far  posteriorly  as  tip  of  the  former  when 
fin  is  depressed;  origin  of  adiiH)8e  dorsal  midway  between  tip  of  depressed  dorsal  and  bai*e  of  caudal; 
origin  of  anal  nearer  1>ase  of  caudal  than  tip  of  ventral,  the  greater  part  of  its  base  anterior  to  adipose 
dorsal;  caudal  deeply  emarginate,  the  \6\yes  pointed;  pectoral  small,  falling  from  origin  of  dorsal; 
ventrals  large,  inserted  l>elow  last  third  of  pectoral  and  reaching  about  three-sevenths  of  the  space  to 
origin  of  anal. 

Color  in  alcohol,  dull  or  muddy  brown  above,  marked  with  about  6  or  more  deep-brown  saddles 
or  broad  cross-bands,  the  spaces  between  with  deep-brown  blotches;  similar  blotches  also  along  the 
side;  dorsal,  caudal,  and  pectoral  dull  brownish,  with  blackish  brown  crossbars,  the  last  3  broad  and 
very  distinct;  lower  surface  of  body  dull  silvery  white,  with  a  very  dull  yellowish  green  tint;  ventrals 
very  light  yellowish  green.     This  description  from  an  example  8.5  inches  long,  from  Hilo. 

We  have  a  number  of  examples  from  Hilo  and  Honolulu,  many  of  the  small  ones  deeply  colored. 
This  sj)ecies  (common  on  sandy  shores  at  moderate  depths. 

Saurus  ffracU is  Quoy  &  Gaimard,  Voy.  de  TUranie.  Zool.,  224,  1K24,  Sandwich  Islands. 

Saurun/erox  Eydoiix  At  Souleyet,  Voy.  Boiiite,  PoIsr.,  197,  pi.  7,  fig.  3.  1841,  no  locality. 

Sanritla  liebuloM  Ciivier  &.  Valenciennes,  HiRt.  Nat.  Poi.sH.,  XXII,  504,  pi.  648,  1849.  He  de  France;  GQnther,  C>Lt..  V.  399. 

1864  ( MadagEiM'ar;  Aniboyna;  Sandwich  Islands);  Streets,  Bull.  U.  S.  Nat.  Mus..  No.  7,  76.  1877  (Honolulu). 
Saurida  tumhil,  Fowler.  Proc.  Ac.  Nat.  Sci.  Phila.  1900,  498  (Hawaiian  Islands);  not  of  Bloch. 
Saurida  gracUU,  Jenkln.s,  Bull.  U.  S.  Fish  Comm.,  XXII,  1902  (Sept.  23,  1908),  433  (Honolulu);  Snyder,  1.  c.  (Jan.  19,  1904), 

521  (Hanalei  Bay,  Kauai). 

Family  XVIII.— AULOPIDiC. 

Allie<i  to  the  Synodoididir^  but  with  the  maxillary  separate,  well  developed  and  dilated  behind; 
hypocoracoids  extended  downward  as  in  many  spiny-rayed  fishes;  gillrakers  mostly  long  and  slender, 
needle-shaped;  eyes  normal,  large  or  small;  no  luminous  spots;  jaws  without  fang-like  teeth;  dorsal 
fin  moderate,  nearly  median  in  position;  Ixxly  elongate;  i^ctorals  present,  normal  in  form  and  position; 
adipose  fin  normally  present;  pseudobranchiw  present.  This  family,  as  here  understood,  includes 
some  half-<lozen  species,  fishes  of  moderate  depths,  chiefly  of  the  Atlantic.  Only  one  species  known 
from  the  Hawaiian  Islands. 

Oenns  26.  CHLOBOPHTHALMUS  Bonaparte. 

Head  elongate;  boily  subterete,  covennl  with  moderate-size<l,  adherent,  pectinate  or  ctenoid  scales, 
which  are  arrange<l  in  straight,  parallel,  oblique  lines;  mouth  rather  large;  maxillary  well  develojUHl, 
dilateil  l)ehind,  reaching  to  beyond  front  of  orbit;  lower  jaw  projecting;  teeth  very  small,  sharp  on 
jaws,  vomer,  and  palatines,  usually  minute  teeth  on  tongue;  eye  very  large;  dorsal  short,  inserted 
before  middle  of  length  of  body;  adijwse  fin  small;  anal  short;  caudal  forked;  pectorals  and  ventral? 
well  develoiK^J,  the  ventrals  inserted  under  dorsal  and  not  far  behind  pectorals,  none  of  the  rays  form- 
ing exserted  filaments;  gill-oi)enings  wide;  branch iostegals  10;  pseudobranchiae  well  developed;  gill- 
rakers needle-shapinl,  rather  numerous;  color  silvery,  with  darker  markings.     Deep  seas. 

Of  4  known  sfiecies  only  one,  C.  proridnis^  occurs  in  Hawaiian  waters.     (See  Section  II.) 

(lilorophthalmus  Bonai»arle,  Fauna  Italica,  fajtc.  XXVIII,  Pesci,  1840  {agassizii). 
Upphaltmednts  Goodv,  Proc.  U.  S.  Nat.  Mu«.,  Ill,  1880,  483  {rhalubeius). 

Family  XIX.  BATHYPTEROIDiC. 

Characters  of  the  family  indudeil  l)elow  in  those  of  its  single  genus. 

Oenns  27.  BATHYPTEB0I8  Oilnther. 

Shape  of  l)ody  like  that  of  Aniopm.  Head  of  moderate  size,  depressed  in  front,  with  the  snout 
proje(!ting,  the  large  mandible  very  prominent  beyond  upper  jaw.  Cleft  of  mouth  wide;  maxillary 
much  devel(»i>ed,  very  movable,  much  dilate<l  l)ehind.  Teeth  in  narrow  villifonn  bands  in  the  jaws; 
on  each  side  of  the  broad  vomer  a  small  patch  of  similar  teeth;  none  on  i>alatines  or  tongue;  eye  very 
small;  scales  cycloid,  adherent,  of  nuKlerate  size;  rays  of  pectoral  much  elongate,  some  of  the  upper 
l)eing  separate  from  the  rest  and  forming  a  distinct  division;  ventrals  abilominal,  8-rayed,  with  the 
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outer  rays  prolonged;  dorsal  lin  inserted  at  middle  of  Ixxly  or  absent;  anal  short;  caudal  £orke<l;  gill- 
(i|H'nin^s  very  wide;  gill-lainime  well  develo|)e<l,  separate  from  each  other;  ^illrakers  long;  pseudo- 
hranrhi}!'  none.     I)t»ep-sea  fishes. 

BtUhifptrroiit  Cii'inther,  Ann.  ami  Mag.  Nat.  Hist.  187K,  5th  .series  II,  183  (lomjijUis). 
Sytuipttrt'tm II s  iioodv  &  Bean,  Oceanic  Ichth.,  (VI,  1896  {quadrifilU). 

The  single  Hawaiian  species  of  this  family  is  fully  descril)e<l  in  Sec^tion  II. 

Family  XX.   MYCTOPHID^.— The  Lantern  Fishes. 

Body  oblong  or  moderately  elongate,  more  or  less  compressed,  covere<l  with  scales  which  are 
usually  cycloid,  but  sometimes  ctenoid;  mouth  wide;  entire  margin  of  upper  jaw  formed  by  the  long 
and  slender  premaxillaries,  closely  adherent  Xo  which  are  the  slender  maxillaries;  teeth  various, 
mostly  villiform,  in  bands  in  the  jaws,  also  on  the  pterygoids,  jxalatines,  and  tongue,  and  on  the  vomer 
in  a<lult8;  no  barbels;  gill-mend)ranes  separates  free;  bnuichiostegals  8  to  10;  pseudobranchije  well 
develoi>ed;  gillrakers  long  and  slender;  lateral  line  usually  present;  si-ales  pn>minent  and  often 
enlarge<l;  cheeks  and  operdes  sc^ly;  adipose  fin  present;  dorsal  tin  short,  meilian,  of  soft  rays;  pe(!to- 
nils  and  ventrals  present;  anal  tin  moilerate;  caudal  forked;  air-bladder  small;  intestinal  canal  short; 
luminous  si)ots  or  photophores  more  or  less  regularly  place«l  along  sides  of  l>ody;  larger  luminous 
glands  often  i)resent  on  head  or  on  caudal  peduncle. 

Si)ecies  about  100.  Small  fishes,  very  widely  distributed  in  the  oi)en  sea.  They  live  away  from 
the  shores,  ordinarily  at  a  considerable  depth,  coming  to  the  surface  at  night  or  in  stormy  weather, 
descending  by  day. 

a.  Donuil  fin  long,  ending  not  much,  if  any,  before  front  of  anal  lin. 
b.  Caudal  photophores  4  or  3,  never  2;  donyil  tin  not  much  longer  than  anal;  Ixxly  de<ipor  slender,  not  much  contracted 
behind;  caudal  peduncle  robust;  edge  of  preopercle  more  or  less  oblique. 

c.  Head  with  large  luminous  glands  before  or  below  the  eye I>iaphu(t,  p.  67. 

re.  Head  without  large  luminojis  glands Naniiobmchium,  p.  67. 

bb.  Caudal  photophores  2,  never  3  or  4;  dorsal  fin  notably  shorter  than  anal,  its  rays  9  to  14;  anal  rays  16  to  20;  body 
deep  anteriorly;  caudal  peduncle  slender,  edge  of  preopercle  nearly  vertical;  i>ectoraIs  long,  placed  high; 
no  luminous  glands  on  head;  eye  large. 
d.  Scales  cycloid;  maxillary  scarcely  enlarged  at  tip;  last  rays  of  dorsal  not  behind  first  of  anal. 
€.  Snout  pn>minent,  projecting  beyond  tip  of  lower  jaw;  scales  of  lateral  line  more  or  less  enlarged;  caudal 
peduncle  very  slender;  usually  a  luminous  gland  on  its  upper  surface. 

/.  Ijitenil  line  well  developed Rhinoscojtelne,  p.  68. 

/.  Lateral  line  none CaUrobranchus,  p.  69. 

ee.  Snout  little  prominent,  scarcely  projecting  beyond  tip  of  lower  jaw;  scales  of  lateral  line  usually  not  enlarged; 

no  luminous  glands  on  upper  edge  of  tail ;  mfxlerately  elongate Myctophum,  p.  69. 

(Id.  S<*ales  ctenoid,  firm;  tail  with  a  luminous  gland  above Doftyttcopeliu,  p.  69. 

an.  Dorsal  and  anal  short,  similar,  far  apart Neoscopelus,  p.  69. 

Oenns  28.  DIAPHUS  Elgenmann  k  Eigenmann. 

This  genus  is  closely  relate<i  U>  ,I'Jthopror<i,  its  (!hief  chanicter  l)eing  the  division  of  all  or  nearly  all 
of  the  ph<)to]>horc8  by  a  horizontal  cross-septum  of  black  pigment,  giving  them  the  form  of  the  (ireek 
letter  <P,  thda.  This  septum  is  readily  injured  or  destroyed  in  badly  preserved  s|)ecimen.s,  and  per- 
haps all  si)ecit»s  calle<l  .Kthoprora  have  it.  Of  the  5  known  species  3  have  l>een  taken  in  Hawaiian 
waters,  and  are  descrilx^d  in  St*ction  II. 

Diaphus  Eigenmann  &  Eigenmann.  Proc.  Cal.  Ac,  Sci..  2d  series,  III,  1890,  3  (theta). 
?  .fihoprora  (»oode  &  Bean.  Oceanic  Icthlh.,  86,  1896  (mclopiicUimpa) . 
?  CoUeltia  UochIc  &  Bean,  Oceanic  Ichth.,  83.  189«i  {rajinc«<fud) 

Oenns  29.  NANNOBRACHITJM  Otinther. 

This  genus  is  closely  allied  to  Lnmpanijctm,  from  whic^h  it  differs  chiefly  in  the  small  pectorals. 
Caudal  peduncle  with  luminous  blotclu^  al)ove  and  Inflow;  j)hotophores  small,  arrange<l  as  in 
Ijunpouydus;  scales  of  lateral  line  enlarged  in  all  sj)ecies,  so  far  as  known;  la.st  ray  of  dorsal  more  or 
less  Ijehind  front  of  anal.  Several  species,  only  one  Hawaiian  (Xannobrachiurn  nigrum)  descril)ed 
in  Se<'tion  II. 

yannt>l)rachium  ih'inthQT,  Deep-sea  Fishes  ('hallenger.  199,  1887  {uiffrum). 
atenobrachiu*  Eigenmann  &  Eigenmann,  Proe.  c:al.  Ac.  Sci..  Ill,  1890,  5  (leucopmrum). 
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Oanu  30.  BHIKOBCOPELIIB  Itttkan. 

BodyobloHf;  tileniUr  l1)111pm<^N^I  wiUi  ekn  KraiuldonKatecuudftl  iH^luncle  covered  with  eniootti, 
ptift  si-alpB,  thot*  III  tlie  iMieni]  line  nimh  lar^i  r  than  the  others;  hejwi  (■onipresseil;  cleft  o(  month 
very  wide;  jawHalBiiilcqmil  tui  ml  pritjiitiiiglH  v  nui  U\  of  lower  jaw;  premaxillRry  long  and  eleniier; 
maxillary  «tll  leMliiiMtl  reaihinic  luarli  or  |iiitL  1 1  ancle  of  preopercle,  without  consiilerable  potile- 
HorililAliiin  tti'Ih  in  Mlhfonii  lianilx  iii  the  j](wi>  on  tlie  palatinex,  ptcrygoiilH,  ami  tonf^w;  eye  miHl- 
erate,  il»  dinnieU  r  U-rs  than  one-thinl  l(ii|;lh  >f  heal  Ki"i^)i('i>*  very  long  and  slender;  dorsal  tin 
preme<liaii:  |ieit>ral  intfn  aditiom  lorHal  fiiiall  inal  lin  larfcer  than  doreal;  pectoral  narrow,  elon- 
gate; prei'aii  lal-'  '  snpraanalf  almut  IM  in  i  gri  u|is  thi  linsak  U'ing  over  niiddtc  of  the  long  anal  fin 
and  at  end  of  firnt  Ihinl  >f  the  sines  appr  itiniHleK  anterolatemln  I  or  2;  mediolat^raU  2  or  3.  S^ie- 
dex  few,  m.ist]%  i  f  the  Atlantic 
A'tiiin  U'Vif.  fr  K    7icl  Srt    Unil  1.  JH49  Ml(  r™(n    -vrnv.     i  Bti  c  I'reraTiuiicil. 


27    RlunOBcopelua  oceamcus  J 


Head  a  >  in  Uinrlh    dtjih  4  1    t 
alHml  I'i:  A    lUnllft    »\n\e»  2   t5-t 

1  in  lua.1    Hiiont  ' 

lery  short, 

Boily  Hlmntjlj  1  )ni|  n  -vtsl   |wrtic-i 
liednnele;  head  extee<hiiK  )q>th  ,!  Ix 
lary  reachiiit:  lie\  in  1  th<  i  rlnt   its  (hk- 

ilirh 
t«  ni  r 

jH-Uri.  rl^    when 
1  iilh  1  ir),'e  M>me' 
uildiit  Hha]H>.l; 

p  it  ta|*rB 
nhatolili<ji 
ey«  larye; 

:lan  A  Evpniiann.     Fig,  15. 

short,  alHnit  6;  inl^rorhltal  3,5;  1>. 


a  the  long,  slendt^r  caudal 
the  jaws  e<|nal,  the  tiiaxil- 
proAle  rather  evenly 


•f  Pfli, 


Itom  Ihe  type. 


convex  from  ti]  of  -no 
i<eeiionthiM-.lgi  f.  <  li 
even  with  111.  ii  I  .f  i 
JHWH,  fonnhiK  a  Iiroi  li 
(lalatine  iMine   an  el<\ale<l 


line 


|H  teeth  hthiult  t  inxkL  out,  hiit  n  single  row  of  minute  ones  fan  lie 
extin  rgmnular  >r>.horl  IhevlUiforni Htri])e,  If  itexistp.  belnginvisihle 
II-  tcith  11  I  niermi  I  eilges  of  [lalatines  more  distinct  than  thoi«  un 
"  if  then,  wer  2  r  inure  rows;  no  Kmnnlar  patches  visible  iin  disk  oE 
i-iiil  line  s(  imnitiiiB  one  nai«l  prominence  fnini  the  other;  inter 


orliilal  spaii  (on\ex  roiiiuled  [  rm  ]ii,r(1(.  marU  Mrlical,  Hlopiiig  slightly  Imckward  from  iiho' 
downward;  Males  large  iindnlattd  an  1  ii  r\  irn)ciilarlt  and  !<|iaringly  toothed  or  t-renate,  and  having 
iilxint  ''i  liasal  fiirrowx  miiles  i  f  lati  ml  hue  oiii]  i<  u  us  anil  more  |iersistent;  7  photuphores  along  liasi- 
i)t  anal,  5  along  li  «i  r  c<lge  of  ■  uidul  fn  d  iii<  It  J  at  lum  if  caudal,  1  on  middle  of  side  alsive  last  anal 
pholojihore  4  >n  i  uh  si  It  of  1xlt\  Ix  tueen  Mutrds  itn  I  orit;iii  of  anal  fin,  6  l>etween  liai*e  of  venlnil 
and  gill-r>|Kniiig  1  in  Hid*  ulwiM  I  asi  if  Mntrul  a  r  «  of  :t  upward  and  backwitnl  from  fnint  of  aiial. 
1  hIhivc  an  I  I  Ih  1  >u  liiim  i  f  jH'iti  ral  in  1  I  n  I  wi  r  anlerior  jiortion  of  o]>en^le;  origin  of  ilori<al 
somewhat  Ixhin  1  Imim  of  MiilniN,  tin  jmNltn   r  mys,  t  i^ether  with  those  of  anal,  divided  to  the  base; 


le  at  h 


llf  CJ 


Color  in  alcohol,  unifurm  brownish,  the  iH'ales,  C8|ie<'ia11y  on  middle  of  side,  metallic  steel  hliie; 
top  of  head  brownish;  side  of  heuil  hhiish;  phutophon's  lilack  with  silvery  ■'enter;  RiiB  dusky  whitish. 

During  the  Agassis  South  I'acilie  (.'^[Hilitioii  of  the  A(l-'ilroa  in  1899-1900,  2  examples  of  this 
Bi«'cies  were  taken  in  the  surface  (uw  net  at  8  |i.  m.,  Septcmlier  K,  18!<9,  at  latitude  10'  57' N.,  lonp- 
tnde  l;l7=  ;tV  W..  soiitliciist  of  Ihe  Hawaiian  Islan.Is,  Tin'w-  are  apiiarently  distinct  Iniin  R.  «,r<im«(i«, 
the  ly|ie  of  whirli  caniu  from  between  St,  Helena  and  Ascension  islands,  and  otlit;r  specimens  from 
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l«l«een  Anstralia  and  New  Zcatand.  They  are  near  I!,  awlrrx  Lulktn.  fnmi  wliirh  thpy  seem  Xn 
iliflvT  in  the  blunter  eiiout,  the  more  slender  tall,  ami  in  tiaviii^;  the  iiot^teru-laloral  photnphore  aoiiif^ 
»lui  l«(ore  the  adipoee  fin. 

Type.  No.  o0622,  U.  S.  N.  M.  (field  No.  05Htl.>),  l.:l  iix-litv  lone,  i-oHettcd  \,y  the  MhtilTwa  at  H 
|..ni.,  Se|>ten]l)er  K,  lfi99,  at  the  gnrfat^  at  137°  iV  \V.,  10°  57'  N.:  culyi*,  So.  2736,  l".  S.  F.  C,  sime 
File,  mllecteil  at  ^lan  time  and  plate. 

Ui»<rapriiuanaiiiruJoTdBnAETeniiann.  BulJ.  l\s.  FiiliConirn..  XXtLIWJrAiir.  11.  1900).  168,  aurHawaiiaaU^^ 
Oaau  SI.  CEHTBOBRAHCHUS  Fowlsr. 

Thisfcenua  is  dose  to  Shino*mjirbu,  (mm  wliich  it  Becins  to  differ  in  thechararlernf  Ihe  fcillrakeni, 
rhich  are iihort  (Sparse cl»stersofa!itH.-rities  on  tin' first  arih.  Two riiw-ciw  known.  Imlh  from  Hawaiian 
■■aters.     I  See  Pe<-tion  11. ) 


Fowler.  Pfoc.  Ac.  S«t.  S*l.  Phlla,  ma  {San.  13.  laMi.  Ihi  {•■h>rr-^>T'"^'">. 

28.  Centrobr&nchue  chcerooephalUB  Fowler. 

Thu  species,  fully  dew-ribed  in  ."Hi-tiiin  11  nf  llii.-  work,  wa.-  IbishhI  Uy  Mr.  Fowlfr  on  -1  i<peciiiien)< 
in  ttie  Museum  of  the  Pliilailel|ihia  .\iiidciiiy,  wliit-li  were  ori>!inalty  iilcntificil  by  Mr.  Fowler  hHIi 
lUiii4tuiruj-flitt  oinmtitiix  (Richardson),  und  later  Ihimiflit  by  U!>  tn  lie  Idenlii-al  uitli  I  he  !<|Mvinieil  whiull 
we  .Itwribeil  a;<  A',  •refiiiini*.  U[mn  a  rt-examiitati'iji  of  lil:'  ^'iH.'(■iMu■ns  Mr.  Fowler  finds  them  to 
"lepresent  a  distinct  genus  a:^  indicated  alH>ve. 


0«aQi  3S.  If  TCTOPHUK  SaBnaiqae. 

Roly  oblonji,  compreenHl,  i-overe<l  with  cycloid  M'sler^,  Ihise  in  I  he  lateral  line  not  much  entante'li 
caihlal  jieiluncle  rather  slender;  lieaci  short,  comjin-n-^tl,  wilh   limb   cif   prfoin-ri'lc  nearly   vertii'al; 
)"'>U(ll  lartn-;  jawa  alK)ut  equal;  premaxillaries  l«n^  and  i-lcndtr;  niitNilUirie.-<  well  dcvelojied;  snout 
ni<ir»-  ,,f  |es<  blunl  and  dei'livous;  teeth  in  villifi'rm  Ijaiid!-  i>n  jiiw:*,  luilatinc;',  pti-rVKoid.-,  anil  tonune; 
fyv:  Imi^,  ^lliakem  long  and  slender;  air-bladder  I'niull;  ilorsal  (in  I'litirely  in  front  of  anal,  overla|i- 
ping  it  little  or  not  at  all;  venttals  K-raye.1,  under  or  but  slight  ly  in  fr.mt  of  lirrt  dorsal  rays;  |iec(<>rali: 
»eU   ilevelopcl;  wift  dorsal  elender;  prei'audal  photoplion-s  '1:  siiiiraanulf  ii 
teto-ltili'rals  above  Uie  interval  tjetweeii  tbem.     SjH^ics  rjtiicr  [miiK-riius,  « 
fr»m  Hawaiian  waters,  and  dtwriU-d  in  Siiction  II. 
''»«"rt.«R.6nmiue,  liHll™dlniolot[i«Slcili«ii.i.  .W.  l»IU[i,r(nrt.i(,iiiii, 
-■7'»-/H.Cuner.  Hinne  AnfiMl.  Ed.  It.  1S9,  l«i;  {h«.«l-U-lth. 
X|>ao|i^Coctv.  Ulom.  Sicll.,  M.  \Sia  (amended  urlhngrai'tiy  ur  yiyl-iiiliion\. 

a«nni  as.  QABTSCOPELUB  OnDlhar. 

Dnnal  and  anal  fins  touchin);  the  same  verti<-al,  bntnot  iivcrla|>jiin>;;  scak's  hard.  jH'rsislenI,  ctenoid, 
">!>*  (iflaleral  line  mnch  enlarge<I;  anal  terminaliiii;  lieliiw  Hdi|"isi-  dorsal;  I-kIv  i-levalc"!.  ^«mewllHl 
"^liprfweil;  caudal  peduncle  rather  slender;  luminons  waU-^  on  the  Iwekcd lundul  [niinnclc;  arranifc- 
"imi>[  photophores  nmi-h  aa  in  ,Wj/rt'j;*/iiiiii.  Sjiecii-s  few.  n-niarkublc  f.ir  tin-  firm,  nmnh  si«les. 
^*OFpecieB  known  from  the  Hawaiian  Islands  (/'.  'pimifis ^iu\  l>.  priililepig)  descrilieti  in  fiection  II. 
^'Vntnifdiit  UuQIber.  Cal.,  V,  «»,  1S64  {ntprt'i. 

Oanu  S4.  HEOBCOFELUB  lohiiiDii. 

Body  oblong,  compre«ed;  month-cleft  not  e:(lendin)f  lieyiind  <\ve.  the  upper  borders  formeil 
Wlirely  of  the  premaiillary;  the  maxillary  dilal<'<l  lielnw  and  funiir<lic.l  wiMi  a  small  wiipplemeiitHry 
piw;  MombiDate  bonda  of  teeth  in  both  jawi-,  on  )ialatinc  l>oiies,  and  on  vomer,  also  scombinulc 
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patches  of  teeth  on  the  entopterygoids;  body  covered  with  large,  caducous  scales;  first  dorsal  placed 
over  the  abdominal  ventral  fins;  pectoral  fins  long,  their  inferior  rays  not  thicker  than  the  rest 
(Goode  &  Bean.) 
Ifeoscojtelus  Johnmu,  Proc.  Zool,  Soc.  London  1863,  44  {macrolcpidtttus). 

20.  Keoscopel\L8  alcocki  Jordan  &  Starks. 

Head  3  in  length;  depth  4;  D  13;  A.  12;  scales  4-33-4;  eye  5  in  head;  snout  3.5;  maxillary  2. 

Body  rather  robust,  subfusiform;  head  rather  pointed  in  profile,  broad  and  somewhat  depressed 
above;  mouth  large,  oblique,  maxillary  extending  to  below  posterior  margin  of  orbit,  not  dilated 
behind,  posterior  border  truncate;  teeth  small,  in  villiform  bands;  eye  moderate,  cheek  broad,  not 
oblique  in  position;  scales  large,  entire,  firm,  roughened  on  the  surface,  nearly  all  fallen  in  specimen 
examined;  lateral  line  well  developed;  luminous  spots  large,  in  about  6  rows  on  breast,  about  14  in  a 
lengthwise  series  from  istlimus  to  ventrala,  then  a  me<^lian  and  2  lateral  rows,  to  opposite  front  of 
anal,  10  spots  in  outer  rdw,  the  posterior  one  smaller;  an  oblong  circle  of  10  small  photophores  about 
the  vent;  a  row  of  15  small i>hotophores,  continuous  with  inner  lateral  n)w  l)efore  vent,  from  opposite 
vent  to  base  of  caudal,  most  of  the  me<lian  members  of  this  series  double;  there  is  also  an  inner  series 
of  minute  white  dots  along  base  of  anal  rays;  a  median  row  of  small  photophores  behind  anal  below 
caudal  peduncle.  Dorsal  rather  large,  inserted  before  ventral,  its  longest  rays  about  half  head;  longest 
anal  ray  2.4  in  head;  caudal  well  forked;  pectoral  long,  1.1  in  head;  ventral  long,  1.75;  gillrakers  long 
and  slender,  3-f  12  in  number. 

Color,  pale  or  brownish  above,  belly  black;  a  dusky  shade  at  base  of  caudal  and  pectoral;  inside  of 
mouth  black;  luminous  spots  pale,  with  a  dark  ring. 

This  species  is  very  close  to  Neoscopelus  macrolepi dolus  of  the  Atlantic.  The  sole  important  differ- 
ence apparently  lies  in  the  arrangement  of  the  photophores  on  the  i)Osterior  part  of  body.  In  the 
figures  (Nos.  108  and  109)  given  by  Goode  &  Bean  (Oceanic  Ichthyology),  the  arrangement  is  (juite 
unlike  that  seen  in  the  Jaixanese  fish;  the  two  lateral  rows  of  spots  found  on  the  abdomen  are  repre- 
sented as  continuous  to  the  base  of  (caudal.  In  the  Japanese  fish  the  outer  row  is  not  contiiuie<l  Iwhind 
the  front  of  anal.  The  inner  lateral  series  is  i'ontinued,  the  sjKits  bec*oming  smaller.  There  is  a  ring 
of  little  HpotB  about  the  vent,  and  a  series  of  little  dots  along  base  of  anal. 

The  si)ecies  abundant  al)out  Hawaii,  called  Neoscopeliis  macrolepidotus  by  Gilbert  &  Cramer,  seems 
to  be  the  same  as  the  Jai)anese  fish. 

yeoscopcltis  macrolrjndoluif,  Gilbert  &  Cramer,  Proc.  V.  8.  Nat.  Mus.,  XIX,  1897  (Feb.  5),  414  (near  Honolulu);  not  of  Johnson. 
Neo$cop€lu8  alcocki  Jordan  A   Starks,  Bull.  IT.  8.  Fish  Comm.,  XXII,  1902  (August  13.   1904),  580.  pi.  2,  figs.  1  and  2, 
Albatross  Station  3709,  Suruga  Bay,  Japan,  in  173  to  260  fathoms.    (Type,  No.  51477,  U.  S.  Nut.  Mus.) 

Family  XXI.  MAUROLICII)^. 

Bo<ly  mcKlerately  elongate,  ('ompresse<i,  scaleless;  barbels  none;  margin  of  upper  jaw  forme<l  by 
the  maxillary  and  premaxillary,  both  of  which  art^  provided  with  teeth;  opercular  apparatus  incom- 
plete; gill-opening  very  wide,  the  outer  branchial  arch  extending  forward  to  behind  the  symphysis  of 
lower  jaw;  pseudobranchi^e  present;  air-bladder  none;  adi{K>se  fin  rudimentary;  series  of  luminous 
photophores  present  along  the  lower  side  of  head,  tail,  and  bo<ly;  a  single  dorsal  fin  without  spines. 
(Goode  &  Bean.)  Genera  4  or  5,  with  some  8  or  10  si)ecies.  Deep-sea  fishes,  represented  in  the 
Hawaiian  Islands  l>y  a  single  known  species. 

Oenns  35.  ABOTBIPNTTS  Gilbert  k  Cramer. 

Bo<iy  much  compressed,  oblong  or  elongate,  pa-ssing  gradually  into  the  slender  tail,  covered  with 
very  thin,  flexible,  cycloid,  deciduous  s<'ales;  head  longer  than  dei»p,  without  spines,  its  lH)nes  thin 
and  flexible;  maxillary  sickle-sha|XKi,  with  s])atulate  sup])lemental  bone;  eye  large;  dorsal  fin  on 
middle  of  back,  without  anterior  spinous  dilatation;  a  large  (double)  luminous  organ  on  preopercle 
and  series  of  equidistant  organs  on  branchioHtegals,  isthmus,  breit^t,  alxlomen,  and  lower  part  of  side; 
a  continuous  series  from  above  base  of  ventral  fin  to  about  end  of  anterior  third  of  base  of  anal  fin; 
a  closely  set  series  of  5  spots  above  middle  of  anal  fin,  and  another  series  of  15  beginning  above  hinder 
end  of  anal  and  extending  t^)  anterior  rudimentary  rayn  of  caudal.  The  single  species  of  this  genus 
{Argyriprnuf  ephippiativi)  is  fully  des(*ribed  in  Section  II. 
Arffyripniu  Gilbert  &  CTAmer,  Proc.  V.  S.  Nat.  Mus.,  XIX.  414,  1897  (February  5,  1897)  {ephippicUus). 
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Oram  S6.  AKOTBOFKLZCDS  CocM. 

Body  much  elevated  and  compm«ed,  paieinii;  abruptly  i[iti>  the  short  tail;  no  scales,  the  akin 
(orefwl  with  silvery  pigment;  eeries  of  himiuoiiB  epota  alonj;  lh<.-  tower  Hik-  of  head,  body,  and  tail; 
bad  large,  comprvseijd  and  elevated,  the  bones  thin  but  oeslBeil;  cleft  it!  mouth  wide,  verti<al,  the 
Wwerjaw  promiDeot;  margia  of  upper  jaw  fonne"!  by  the  maxillary  and  premaxillary,  ixrth  of  which 
hive  a  ^harp  edge  beset  with  minute  teeth;  lower  jaw  and  palatine  hones  with  a  series  of  Hmall  mrved 
leeth;  eyes  lai^,  very  close  together,  lateral  but  directed  upwaril;  angle  of  preopercle  with  a  spine 
nsiillr  dinvled  downward;  pectorals  well  develope<I:  ventrals  very  small;  humeral  arch  and  pubic 
lmn««  prolongeil  into  flat-pointed  processes,  which  project  in  the  median  line  of  the  belly;  a  series  of 
inihriated  wales  fmni  the  humeral  bone  to  the  pubic  spine,  fnriuinK  a  ventral  serrature;  clorral  fin 
fbott.  median,  preceded  by  a  serrated,  osseous  rid^,  consisting  of  several  neural  sfiines  prolonged 
beyond  the  muwiee;  ailipoee  fin  ruilimentary;  anal  tin  sliort;  caudal  forke<l;  gill-opening  very  wiile, 
the  ooler  branchial  arch  extending  forward  to  behind  the  sympliysis  of  the  lower  jaw  and  beset  with 
rery  long  gillrakera;  branchioeteKals  9,  the  arch  near  lower  jaw  and  parallel  with  it;  pseudohranchi«e 
■nd  air-bladder  present;  4  pyloric  cii>ca.  i^uiall  pelagic  fishes  found  in  moi^t  seas,  coming  to  the 
sarfafe  at  night,  descending  into  deep  water  by  day. 

Tbe  single  Hawaiian  species  of  this  genua  is  fully  descrilied  in  i5ection  11. 
J  rviTT-jfirffw  rflfi-u,  Glom,  Sci.  Sicil.,  I«sc.  77,  116,  !«»  [Iirmlffi/mnatj. 
Ftnratkrru  Lowe.  Ffaibei  or  Mailein.  6t.  IIWI  {offfrti). 

Family  XXII.  CHAUUODOXTEII^. 

Borly  more  or  less  elongate,  covered  with  thin  caducous  .-^'alfs,  or  sometimes  naked;  photophores 
present:  mouth  large,  the  teeth  irr^nilar  in  size;  inaxillary  entering  maritiii;  no  iiseudobranchiie; 
inleropervle  nidimentary;  gitl-openings  wide;  diirrml  and  anal  moderatt'  or  large.  Deep-sea  fishes  of 
rather  email  size  but  voracious  habits.     Some  7  genera  and  a1)out  20  species  known. 

0«nu  37.  CTCLOTHOHE  Ooode  k  Bean. 

Boily  elongate<l,  somewhat  com)  re»e<l  ap  pdrenth  levoid  <  f  stdles  lovKr  parts  uitli  mconspieu 
no'st-rieiiof  luminous  sjHrts,  with  thelatttr  arrangpil  appr  ixmmtf  l\  as  m  '  n  al una  Imt  u^iialU  much 
■n« ironspicuous;  head  conical,  cimipre8se<l  deft  of  iti  nith  ier\  m  U  ■  bh  \\n  intending  behind  the 
"ft,  lower  jaw  strongly  projecting  ina\illar\  1  ng  and  •'kn  lir  SKkle 'haix.  I  si  mew  hat  dilated  poe- 
(eriarl  V,  bat  covering  only  an  inconsi  leral  le  |»  rtion  <  f  the  diet  k  upper  jau  with  a  single  series  of 
•wdle—lil;,.  leeth,  some  of  wliii'h  are  enlarged  1  «  rjaw  with  similar  tin  th  and  in  s<mie  "iiet  leentth 
afe«-  *:anines  in  front;  teeth  on  \omer  sonietnne^  in  |ialdiei'  wiun tunes  reduce  Ilia  single  pair  of 
aofp-  palatine  and  pterygoid  teeth  present  or  absent  eie  n  xlerate  not  lonspiLuous  gill-oi)ening 
T^  '^'ide,  the  membranes  free  from  isthinu--  giltraker<  nuinenn^  I  nganl  ileiidtr  pseud obranchiie 
nooe-  no  air-btadder;  donial  and  anal  moderate  opposite  the  latttr  mudi  the  tinier  adipose  fin 
eonietitnes  present.  The  3  Hawaiian  species  of  this  genus  are  full\  described  in  Section  II 
tyl"*»»HG»>]eABMn.  Bull.  MuiComp.  Zool..  x.Xo.  5.  £il,  l(V«(iuBTij. 

*?*»**  cm.PfDC.  c.  8.s«i.iiu».ie83.  a«(rfiima/i<-«.j. 

Family  XXIIl.   ASTRONESTHID.t 

^tomatoid  fishes,  with  adipose  dorsal  present,  and  with  »aleless  WAy.  clorsal  fin  inserted  behind 
^e^U  but  in  front  of  anal.     A  single  genus  with  few  8|>e(.'ies;  lishe»  of  the  deep  sea. 

0«BU  S8.  ABTB0RE8THBB  KicllardKiB. 

Body  rather  elongate,  compressed,  scaleless;  head  compresscl;  snout  of  mmlerate  length;  mouth 
"^:  loner  jaw  prominent;  teeth  pointed,  unequal;  upper  jaw  with  4  long,  curved  canines,  front  of 
kwetwiih  2;  maxillary  teeth  fine,  Bobequal;  palatines  with  a  singleseries  of  Mnall  pointed  teeth,  simi- 
1"  to  those  on  tongue;  eye  moderate,  not  longi'r  than  snout;  throat  with  a  long  fleshy  barl)el;  dorsal 
Gn  nther  long,  inserted  entirely  in  front  of  anal    l>ehind  ventmls,  adipose  fin  present;  taudal  forked; 
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paired  fins  long;  gill  rakers  minute;  no  jjaeudobranchine;  no  air-bladder;  sides  and  belly  with  very 
many  small  luminous  si^ots;  a  small  luminous  patch  l)elow  eye.  Small  fishes  of  the  deep  sea,  remark- 
able for  their  strong  teeth,  the  lower  jaw  much  stronger  than  in  MaUicosUus,  The  single  Haw^aiian 
species  is  fully  described  in  Section  II. 

Family  XXIV.  STOMIATID^E. 

Body  elongate,  tapering,  naked  or  covered  with  very  thin  and  deciduous  scales;  head  oblong; 
snout  short  and  rounded;  eyes  large  and  far  forwanl;  opercular  apparatus  imperfectly  develoi)ed; 
mouth  enormous,  with  deep  lateral  cleft;  lateral  margin  of  upper  jaw  formed  by  maxillary  and  pro- 
vided with  teeth  along  the  edges;  teeth  usually  strong,  unequal,  some  of  them  often  fang-like  or 
l)arbed;  gill-mem])rane8  not  joined,  free  from  the  isthmus;  branch iostegals  numerous  (12  to  17);  a 
long  barbel  at  throat;  no  pseudobranchise;  dorsal  fin  short,  me<lian  or  posterior,  without  spines;  anal 
free,  far  behind  and  small;  caudal  distinct;  pectorals  low  down  on  the  scapular  arch  and  narrow; 
ventrals  insertefl  far  backwani;  stomach  ccecal,  and  pyloric  appendages  absent;  sides  with  phosphc>- 
rescent  sffOts;  skeleton  feebly  08sifie<l;  eggs  extruded  through  oviducts.  Deep-sea  fishes  of  extremely 
voracious  habits. 

The  single  Hawaiian  genus  and  speiries  of  this  family  are  fully  described  in  Section  II. 

Family  XXV.  PARALEPIDID;€. 

Body  elongate,  somewhat  compressed,  forme<l  nmch  as  in  a  barracuda,  covered  with  cycloid  scales 
of  moderate  or  rather  large  size;  head  long,  usually  st'aly  on  the  sides;  moutli  very  large;  lower  jaw 
projecting;  premaxillary  not  protractile,  very  long  and  slender,  forming  the  entire  margin  of  upj)er 
jaw;  maxillary  long  and  slender,  closely  adheri»nt  to  premaxillary;  teeth  rather  strong,  iK)inteil,  in 
single  series  on  the  jaws  and  palatines;  some  of  them  on  lower  jaw  and  palatines  sometimes  very  long 
and  fang-like,  and  most  of  them  freely  depressible;  opercular  l)ones  thin;  pseudobranchiic  present; 
gill-membranes  separate,  free  froni  the  isthmus;  branch  iostegals  about  7;  gillrakers  short,  sharp,  spine- 
like; eye  large;  lateral  line  present,  its  scales  usually  enlarged;  dorsal  fin  short  and  small,  l)ehind  the 
middle  of  the  l>ody,  nearly  or  (|uite  over  the  ventrals;  adipose  fin  present;  anal  fin  low,  rather  long; 
(;audal  fin  short,  narrow,  forked;  jiectorals  rather  small,  placed  low;  pyloric  cteca  none;  no  air-bladder; 
phosphorescent  spots  few  or  none.     Vorai-ious  fishes  of  the  oi)en  seas  or  the  deep  seas. 

The  single  Hawaiian  genus  and  sixH'ies  of  this  family  are  fully  described  in  Section  II. 

Family  XXVI.  STERNOPTYCHID^. 

Fishes  "with  compresseil,  ventradiform  IkmIv,  carinate<i  contour,  deeply  and  obliquely  cleft  and 
subvertical  mouth,  whose  up|K?r  margin  is  constituted  by  the  supramaxillaries  as-well  as  the  intermax- 
illaries;  branch iostegal  arch  near  and  parallel  with  lower  jaw,  scapular  with  an  inferior  projection, 
and  with  one  or  more  of  the  neural  spines  abnormally  developeil,  and  projecting  alx)ve  the  l>ack  in 
advance  of  the  dorsal  fin."     (Gill. ) 

Genera  2,  si)ecies  about  10;  deep-sea  fishes,  rising  toward  the  surface  at  night  or  in  stormy 
weather. 

a.  Body  covered  with  larg-c,  very  thin,  deciduous  scales;  no  anterior  Hpinons  dilatation  of  the  dorsal  fin Polyipniu,  p.  72 

aa.  Body  mostly  scaleless,  covered  with  a  silvery  pigment;  dorsal  fin  of  a  triangular  bony  lamella,  very  thin  m  front,  but 
strengthened  along  its  hind  margin,  followed  by  several  rays St€moj}tifx,  p.  73 

Genus  39.  POLTIPNTTS  OUnther. 

This  genus  differs  from  Stemoptyx  in  having  the  bo<ly  covered  with  large,  very  thin,  and  deciduous 
scales,  and  in  lacking  the  anterior  spinous  dilatation  of  the  dorsal  fin.     Three  species  known. 
Only  one  species  of  this  genus  known  from  the  Hawaiian  Islands.     (See  Section  II. ) 

i^y/p»u«  Gunther,  Rept.  Deep-Sea  Fishes,  Challenger,  XXll.  170.  1887  (spiiiosug). 
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Oenns  40.  8TEBN0PTTX  Hermann. 

Body  much  elevat^^d  and  (.'omprt»88e<i,  i>a«8iiij»  abruptly  into  a  short  and  coniprossed  tail,  the  anj^le 
made  by  the  hind  margin  of  t!ie  trunk  and  the  lower  eilge  of  the  tail  l)eing  filKnl  up  by  a  )»road  fold 
of  the  intejjrument,  of  i>eculiar  transparent  apjKiarance,  resembling  thin  cartilage;  this  fold  Invars  the 
anal  tin  and  is  sui)iM»rtt.Hl  by  interhiemal  rays;  head  short,  compressecl,  dei*p,  with  extremely  short 
snout  and  a  wide,  subvertical  mouth;  eyes  large,  lateral;  margin  of  upjx^r  jaw  formed  by  maxillary 
and  intermaxillary,  the  latter  being  very  short,  an<l  each  of  these  hemes  having  a  sharp  e<lge  which  is 
armed  with  a  series  of  very  small  teeth,  somewhat  unecjual  in  size;  lower  jaw  with  a  similar  dentition; 
vomer  and  palatines  toothless;  l>ones  of  the  head  iirm,  some  of  them  teniiinating  in  short  spines, 
namely  the  angle  of  the  preoiHTcle,  the  posU^ro-inferior  angle  of  the  mandible,  and  the  symphysis  of 
the  humeral  l)ones;  gill-opening  very  wide,  the  gill-membrane  l>eing  attache<l  to  the  isthmus;  gills  4, 
the  branchial  arches  long,  not  angularly  })ent,  the  branchial  slits  being  closed  by  a  membrane  in  their 
upi)er  portion;  a  few  of  the  gillrakers  are  prolonged,  needle-shaf)ed  and  widely  set,  the  others  l)eing 
quite  rudimentary;  pseudobranchijc  present;  greater  portion  of  Inxly  scaleless,  covered  with  a  silvery 
pigment;  a  lumimms  organ  occupies  the  inner  side  of  the  opercle  close  to  it«  lower  end,  another  is 
placed  at  the  anterior  end  of  the  ceratohyal,  and  finally  a  very  large  glandular  mass  is  Unlged  on  the 
upper  edge  of  the  anterior  end  of  the  clavicle;  a  series  of  luminous  spotM  nms  along  the  lower  edge  of 
the  alxlomen  and  is  separated  from  the  series  of  the  other  side  by  a  cartilaginous  fold  oc^cupying  the 
nie<lian  line  of  the  alnlomen;  another  scries  runs  (m  each  side  of  the  isthmus,  a  row  of  I^  alK)ve  and 
l>ehind  the  root  of  the  ventnils,  and  another  row  of  3  alwve  the  vent;  the  luminous  organs  on  the 
lower  part  of  tail  consist  anteriorly  of  a  row  of  4,  of  which  the  iirst  is  prolonge<l  toward  the  back  as  a 
narrow  band,  terminating  about  the  middle  of  the  depth  of  the  Ixnly  in  a  globular  black  8i)ot  with  a 
white  center;  |K)steriorly  in  front  of  the  caudal  rays  there  is  another  row  of  4  small  sfK^ts;  the  dorsal 
tin  o<'cupies  the  middle  of  the  l)ack  and  consists  of  a  triangular  bony  lamella,  very  thin  in  front,  but 
8trengthene<l  along  its  hind  margin,  and  followetl  by  several  rays;  adijM^se  lin  al>8tmt,  or  rep  resign  ted 
by  a  very  low  membranous  fringe  of  the<lorsal  margin  of  the  tail;  the  anal  tin  is  incompletely  devel- 
opinl,  extending  from  the  vent  to  the  root  of  the  caudal  tin,  its  rays  l»eing  rudimentary,  widely  set, 
and  scarcely  free;  caudal  tin  broad  and  f<»rke<l;  pectorals  well  developed,  close  to  the  lower  protile; 
ventrals  small,  the  pelvic  lx»ne  with  a  bitid  spine  in  front  jwunting  forward,     ((iiinther. ) 

The  singh;  Hawaiian  sjx'cies  {Sfmiopti/j-  dinjthntta)  is  desttrilxnl  in  Section  II. 

Stcnmjtlyx  Hermann,  Naturforsi'hrr.  XVI,  8,1781  {diaphann). 

Order  G.    APODES.— The  Eels. 

Teleost  fishf»s,  with  the'premaxillaries  atrophied  or  lost,  the  maxillaries  lat<.»ral,  and  the  bofly 
auguilliform  and  destitute  of  ventral  tins;  the  most  striking  feature  is  the  alwence  of  premaxil lanes, 
taken  in  connection  with  the  ehmgate  form  and  the  little  development  of  the  scapular  arch,  which  is 
not  attached  to  the  cninium.  Other  chanwters,  not  contined  to  the -l;>o(/f^,  are  the  following:  The 
al>sence  of  the  symple<*tic  Inme;  the  reduction  of  the  oj>ercular  apparatus  and  of  the  fwilato-pterygoid 
arch;  the  al)sence  of  ventral  tins;  the  absence  of  the  mes(x*onu'oid  or  pnecoracoid  arch;  the  reduction 
or  total  al)sence  of  the  scales;  there  are  no  spines  in  the  fins;  the  gill-oix*ningsan» comparatively  small; 
there  are  no  pseudobranchia';  the  vertebne  are  in  large  number  and  none  of  them  si)einally  nuxlitieil; 
the  tail  is  isocerciil — that  is,  with  the  caudal  vertebne  remaining  in  a  straight  line  to  its  extremity,  as 
in  the  embrvos  of  most  fishes,  and  in  the  AimcnuUdm. 

We  l>egin  our  discussion  of  the  eels  with  the  forms  which  seem  nearest  to  the  primitive  stock  from 
which  the  mendn^rs  of  the  group  have  <lescended.  It  is  evident  that  among  the  eels  the  forms  of 
simi>lest  structure,  Sphngeltraitchun,  etc.,  are  not  in  any  sense  primitive  forms,  but  the  resultij  of  a  long- 
continued  an<l  pr(>gressive  degeneration,  so  far  as  the  fins  and  mouth  parts  are  concernetl.  The  Apodex 
are  probably  d(»scended  from  soft-rayed  fishes,  and  their  divergence  from  typical  forms  is  in  most 
respects  a  retrogression. 
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FAMILIES  OF  HAWAIIAN   APODBB. 

a.  EnchHycfphali:    Gill-openinp)  well  developcil,  lt»ding  to  lar^  interbmnchial   slits;  ton^e   present;  opercle  and 
branchial  bones  well  deYelo(>ed;  M^pular  an>h  present. 

6.  Body  covered  with  linear,  imbedded  scales Synaphottranchida,  p.  74 

5b.  Scales  wholly  wanting;  eggs,  so  far  as  known,  of  roodernte  size,  much  as  in  ordinary  fishes. 
c.  Tip  of  tail  with  a  more  or  less  distinct  tin,  the  dorsal  and  anal  fins  confluent  around  it;  coloration  always  plain, 
brownish,  blackish,  or  silvery,  the  flns   often   black-margined;  posterior   nostril  without   tube,  situated 
entirely  above  the  upper  lip:  tongue  broad,  largely  free  anteriorly  and  on  sides;  pectorals  well  developed. 

LepUtetphalidar,  p.  71 

cc.  Tip  of  tail  without  rays,  projecting  beyond  the  dorsal  and  anal  fins  (not  flliform);  posterior  nostril  on  the  edge  of 

upi>er  lip;  anterior  nostril  near  tip  of  snout,  usually  in  a  small  tube;  tongue  usually  adnate  to  the  floor  of 

mouth;  coloration  frequently  variegated Ophichthyidtf.  p.  80 

an.   Cr}lorephnli:  Gill-openings  small.  ronndL«»h,  leading  to  restricted  interbranchial  slits;  tongue  wanting;  pectoral  fln 

(t>T)ically)  wanting:  oiKircle  feebly  developed;  fourth   gill-arch  modifled,  strengthened,  and  supporting 

pharyngeal  jaws. 

d.  Scapular  arch  obsolete  or  represented  by  cartilage;  heart  not  far  back;  pectorals  wanting;  skin  thick;  coloration 

often  variegated Muntnidx,  p.  87 

Family  XXVII.  SYNAPHOBRANCHID^E. 

This  group  consiFts  of  deei)-8ea  eels,  differing  from  the  Auguillidse  in  having  the  gill-opening 
externally  confluent  into  a  single  slit.     The  following  diagnosis  is  given  hy  Dr.  Gill: 

'*Eiichelycei>halou8  AjxKlals  with  conic,  {M)iiited  head,  moderate  oi)ercular  api^aratus,  lateral 
niaxillines,  cardiform  teeth,  distinct  tongue,  inferior  branchial  apertures  discharging  by  a  common 
aperture,  continuous  vertical  tins,  pectorals  well  develope<i,  scaly  skin,  and  nearly  perfect  branchial 
skeleton.** 

Body  eel-shai>ed,  covereii  with  linear,  iml)edded  scales  placed  at  right  angles,  as  in  Anfftiilla. 
Lateral  line  present;  head  long  and  pointed,  the  snout  jiroduced;  mouth  very  long,  the  eye  being 
over  the  middle  of  its  cleft;  jaws  about  ociiial;  tet»th  small,  sharp,  in  a  broad  band  in  each  jaw, 
biicoming  a  single  series  anteriorly;  those  of  inner  series  in  upi)er  jaw  and  of  outer  series  in  mandible 
somewhat  enlarge<l;  vomerine  teeth  in  a  narrow  band  anteriorly;  gill-openings  inferior,  horizontal, 
close  together,  convergent  forward,  somewhat  confluent  at  the  surface,  but  separated  by  a  considerable 
isthmus  within;  branch iostegals  iHH'uliarly  forme<l,  in  mo<lerate  number  (about  15),  attachinl  to  the 
sides  of  the  compressed  ceratohyal  and  ei>ihyal,  slender,  abbreviated,  and  moderately  l>owed,  not 
being  curved  uj)  alcove  the  oiKTcle;  tongile  long,  free  only  at  the  sides;  nostrils  large,  the  anterior 
with  a  short  tul)e,  the  i»csterior  l)efore  the  lower  juirt  of  the  eye;  pectoral  well  developed;  dorsal  low, 
beginning  behind  vent;  anal  longer  than  dorsal,  rather  high,  its  rays  slender,  branched,  not  eml)edded 
in  the  skin;  vertical  tins  confluent  aroimd  the  tail;  vent  near  the  anterior  fourth  of  body;  muscular 
and  osseous  systems  well  developed;  stomach  very  distensible.     I)eei>-8ea  fishes. 

Oenni  41.  STlf  APHOBRANCHUS  Johnion. 

Dorsal  Ix'ginning  Ixjhind  vent.  This  genus  contains  2  or  3  species,  deep-sea  fishes  from  the 
Atlantic  and  Pacific. 

The  single  Hawaiian  species  of  this  genus  is  fully  described  in  Section  II. 
.Vy nap Ao6»-aiM*A««  Johnson,  Proc.  Zool.  !:>oc.  Lond.  18(i2,  169  {kaupii). 

Family  XXVlll.  LEPTOCEPHALlI)y€.— The  Conger  Eels. 

This  family  includes  those  eels  which  are  scaleless  and  have  the  tongue  largely  free  in  front;  the 
body  moderately  elongate;  the  end  of  the  tail  surrounded  by  a  fin;  the  posterior  nostril  remote  from 
the  upper  lip  and  near  front  of  eye;  and  the  pectoral  fins  well  developed;  lower  jaw  more  or  less 
included;  teeth  on  sides  forming  a  cutting  edge;  lateral  line  well  developed.  All  the  species  are 
plainly  colored,  grayish  or  dusky  above,  silvery  l)eIow.  Species  found  in  most  warm  seas,  usually  at 
moderate  depth.  Most  of  them  undergo  a  metamorphosis,  the  young  being  loosely  organized  and 
transparent,  Ixmd-shaped,  and  with  very  small  head.  The  lK)dy  grows  smaller  with  age  owing  to  the 
compacting  of  the  tissues.  The  two  genera  found  in  the  Hawaiian  Islands  are  not  well  separated  and 
should  perhaps  be  considered  as  one. 
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c  ltt«nk>Q  of  dorml  behind  middle  of  pectoral. 

S,  rj*pr  (4  mouth  scarcely  reaching  orbit PromyllafUor,  p.  75 

\h.  Gape  of  month  reachinfc  at  l«tft  to  below  middle  of  eye Leptocephaluf,  p.  75 

•H.  lo^ertioo  of  dor«l  before  middle  of  pectoral. 

(.  Teeth  present  on  jaws  and  vomer Oongreliv*^  p.  76 

or.  So  teeth  oo  jaws  or  vomer VeUmw,  p.  78 

Oeniis  42.  FSOKTLLAHTOB  Alooek. 

Balv  stout,  with  the  muscular  and  oaseouf?  f>yptein8  well  developeil,  and  the  tail  about  as  long 

Siithetnuik:  eye  rather  small,  cleft  of  mouth  narrow,  not  extending  behind  middle  of  eye;  villiform 

teeth,  in  broad  bands  in  jaws,  and  in  a  broad,  confluent  patch  on  palate;  nostrils  lateral;  tongue 

inr:  gill-c»penings  widely  si»parate;  4  gills  with  wide  clefts;  no  scales;  mnciferous  cavities  of  head 

Ml  deveIope«l;   the  dorsal  begins  si>me  <listance  behind  theo^viput;  pectoral  and  vertical  fins  well 

•levWopeil,  the  latter  i*onfluent.     Allie<l  to  Congerinnnma.  (Alcock).     This  genus  differs  from  Lepto- 

'ypfttihtf  in  the  dentition  and  in  the  posterior  position  of  the  nostrils.     I)eei>-sea  fishes  of  the  Arabian 

^f«^  and  aNi^ut  the  Hawaiian  Islands. 

The  single  Hawaiian  species  {P.  nlcocki)  is  fully  <lescribe<l  in  Section  II. 

/V»wi» ^'(jji/yr  Alcock.  Ann.  Ma^.  Nat.  Hist..  t)ctober.  1»90.  6th  series.  No.  6.  310  {purpurrus). 

Oenns  43.  LSFTOCEPHALUS  Seopoli.     The  Conger  F^els. 

Body  formed  as  in  Aug^niUn;  the  skin  scaleless;  head  depresseil  alK>ve,  anteriorly  pointed;  lateral 

lin*?"  present:  nu»uth  wide,  its  cleft  extending  at  least  to  Ijelow  middle  of  eye;  teeth  in  outer  series  in 

eacH    jaw  equal  and   close-set,   forming  a  cutting  edge;  no  canines;  l>and  of  vomerine  teeth  short; 

lOQjjrtie  anteriorly  free:  vertical  fins  well  developcnl,  confluent  around  tail;  pectoral  fins  well  developtnl; 

Jorsalljeginning  close  behind  i>e<*torals:  gill-openings  rather  large,  low;  eyes  well  develope<l;  posterior 

iwstril  near  eye;  anterior  near  tip  of  snout,  with  a  short  tube;  lower  jaw  not  projecting;  skeleton 

•liffering  in  numen>us  respects  from  that  of  AngnUUi;  vertebne  about  56  —  100.     In  most  warm  seas. 

Thi^    genus  c»niains  the  well  known  and  widely  distributed  conger  eel  and  3  or  4  closely  relateil 

JT«^'it«-    The  earliest  generic  name  used  for  meml>ers  of  the  gn>up  is  lA^pttjcephnitts,  liasiNl  on  a  curious, 

el*nij»ate.  tran.'*parent,  band-like  creature  with  minute  hea<l  and  very  small  mouth,  found  in  the  waters 

of  £Iun>(ie.  an<l  known  as  Ijt'jilijcfphnhi*  utorri^foti.     This  has  l)een  shown  by  (iill,  (Tunther  and  Faixriola 

to  l^n^  the  young  and  larval  fonn  of  LepttjrepfuUujt  njwjer.     A  numl^er  of  genera  an«l  »i)ecies  of  the  sup- 

P»*^e^l  family  of  L^ptore^thalidiv  have  been  describetl,  but  then*  is  no  doubt  that  all  t>f  them  are  larva', 

*>un.^>  of  eels,  as  Ofntjer^  Onigermnrxwij  Ojyattomujt,  and  Xtttaj*toiimy  others  of  isospondyloib*  fishes,  as 

J/^-^'tfiij.  Elo/t*^  AUpfprephahut^  .SfomiVw,  etc.     (Giinther,  (at.,  VIII,  i:i*>. )     It  is  thought  by  Dr.  (iunther 

th^r     the  leptocephalid    forms   are   prol>ably  ''individuals  arrestee!  in  the  development  at  a   very 

«*t-l_v-  peri^id  of  their  life,  yet  continuing  to  gn»w  to  a  cvrtain  size,  without  corresjjonding  develofv 

°*^>^1  *}i  their  internal  organs,  and  perishing  without  having  attained  the  characters  of  the  perfect 

*^*ri  aal."     The  recent  obser>ations  of  Dr.  (iin>ert  on  the  larvjc  of  Alhuln,  FJoyts,  and  Cougtr,  however, 

*^**"»a  t«»pt»int  to  the  conclusion  that  these  curious  forms  are  normal  young,  and  that  the  individuals 

^~'*  >^"  Mnalier  in  size  for  a  time  with  increase*!  age,  owing  to  tht*  increasing  compactness  of  the  tissues. 

Inasmuch  as  the  name  L*^ocephnlnn  has  V)een  associated  for  more  than  a  century  with  larval  forms, 

*^  •-'^    adetide<l  inconvenience  to  acconi  to  it  prece<lence  a<  a  generic  name  over  Onigfr.     The  strict  law 

^     l*riority,  however,  demands  its  retention,  and  the  tendency  among  systematic  z<»ologists  is  to 

'**-** -nmLze  as  few  exceptions  as  may  be  to  this  rule.     The  unfamiliar  names  Oj'ituru^  an<i  Hdmictif  are 

*"^^  Vi  tarlier  than  Omgrr. 

\n)  Larrtd  formal. 


"-•'rpknimf  ?4S>poli.  Ini.  Hist.  Nat..  1777.  4a3  imnrriWK 
^^      (r«4Rafine9i|ue.  r«ratteri.  19.  ISIO  Krtrmi/ormi*). 
^r]^***!/?!*  Ratinesque.  Indi<*e  d' IttiolofEna  Sicilinna.  62.  IMO  i punrtntuj'  >. 
^  ^i^hthyt  C<«4a.  Fauna  Napoli.  Pesca.  ISM  i*Uaphanu*t 


^         ^~t'nvphnUehth*t*  Bleeker.  Act.  Soc.  Sci.  Ind.  Nederl..  I.  Manado.  »i9.  June.  1St6  ^hiip^Uaotna). 
'  ^^^^^^ctpkaiUehtA^  Peters,  Monatsber.  Ak.  Wiss.  Berl.  18d4.  339  {brevicaudus}. 
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(6)  AdtiU  forms. 

Erhebm  RaRne^iquo,  Carattori,  etc.,  fi3, 1810  (in  part;  includes  si>ecie«of  Comjer,  Ophigotna,  and  Myrus;  restricted  by  Bleeker 

to  Mf/ru«). 
ihnffer  Cuvivr,  RcKne  Animal  ('2d  ed.  McMurtries's),  II,  257,  1831  {cimifer). 

Arit^mm^^^^ffi\\\\i<K)\\,  Nat.  HiHt.  ('lass'n  Fishes,  I,  2*20,  1838  (no  type  mentioned;  dia^rnotiis  worthies*). 
Ophisttnui  Swainson,  Nat.  Hist.  Class'n  Fishes,  II.  334,  1S39  (acuta).    Substitute  for  Arioaoma;  not  Ophi«omus  Swainson, 

Nat.  HLst.  ClasK'n  Fishes.  II,  277.  18;W,  =  /Vi/>//ir  Scaijoli. 
('onijrun  Richardson,  Voyai^e  Krebusand  Terror,  107.  1844  (conger). 
Gnathfjphiif  Kaup.  Aale  Fis<;he  Hamburg  Mus.,  7,  in  Abhand.  Natur.  Verein  Hamburg,  IV.  1858-1866. 

30.  LeptocephaluB  marginatus  (Valenciennen).     ^^Puhiuha.^^ 

Hea<l  2  in  tnink;  head  and  trunk  about  1.67  in  tail;  eye  2  in  snout,  1.67  in  interorbital  space; 
snout  al)out  3.75  in  heail;  interorbital  space  a  little  over  5;  mouth  alx)iit  2.3;  pectoral  2.67. 

Body  more  or  less  rounded,  the  tail  i)osteriorly  tapering  and  conipresaed ;  head  rather  long, 
depress€»d,  and  pointe<l;  snout  p()inte<l,  depressed  above,  and  projecting  beyond  the  mandible;  eye 
small,  anterior;  mouth  rather  large,  extending  posteriorly  slightly  lx»yond  eye;  lips  thick,  fleshy,  and 
bn)ad;  teeth  ])lunt,  rather  short,  more  or  less  cylindrical,  a  patch  on  vomer  and  front  of  mouth  above, 
a  small  i)atch  on  each  side  of  the  symphysis  of  mandible,  those  along  the  jaws  forming  a  cutting  vdge; 
tongue  large,  thick,  and  frt^e  in  front;  anterior  nostrils  in  short  tul)es  near  tip  of  snout|  the  poeterior 
situat^l  very  near  upper  front  margin  of  eye;  interorbital  space  elevate<l  convexly  and  flatt^De<l  in  the 
middle;  sides  of  head  rather  swollen;  gill-openings  rather  large;  peritoneum  silvery;  skin  i)erfectly 
suiooth;  hea<l  with  a  number  of  uuicous  j>ores;  lateral  line  well  develope<l  and  continuous,  the  |K>re8 
a1)out  120;  origin  of  dorsal  beginning  over  the  first  third  of  pt»ctoral,  its  height  greater  than  that  of 
anal;  margin  of  c^iudal  roumled,  its  length  about  ecjual  to  snout  and  half  of  eye;  pectoral  more  or  less 
rounde<l,  the  rays  just  above  the  middle  the  longest.    In  life  the  young  has  traces  of  ol)scure  crosslwirs. 

Color  in  alcohol,  dark  lucid  brown  almve  and  on  the  vertical  fins,  which  are  margineil  with  black; 
lower  surface  of  lK>dy  i>ale  or  whitish,  more  (»r  less  soiled  with  pale  brown;  a  dark  bla(*kish  brown 
streak  from  lower  margin  of  eye  above  and  lK*hind  the  comer  of  mouth;  {Hjctorals  brown,  their  lower 
margins  whitish,  the  upper  jnirtions  of  their  extremities  with  a  black  blotch,  which  is  always  distinct. 

The  al)ove  description  is  bastnl  on  a  siK»cimen  39  implies  long  (No.  03759)  from  Hilo.  Three  other 
s|>ecimens  (Nos.  03758,  03359,  and  03760),  30,  24,  and  30  inches  long,  resjMX'tively,  are  in  the  c<illec- 
tions  from  Hilo,  and  2  siH»cinien.s  (N<>s.  03713  and  03727),  24  and  38  inches  long,  n?si>ectively,  were 
obtained  at  Kail na.  Young  individuals  have  traces  of  obscure  cros8-ban<ls.  An  example  from  Hilo 
showe^l  the  i)ectoral  in  life  with  a  large  blotch,  edgtnl  with  white.  In  the  ci>llection  made  by  Dr. 
Jenkins  are  4  si>ecimens,  19  to  25  inclu^  long.  We  have  one  larva,  prol>ably  of  this  or  some  species  of 
Ijeptorephaiu}*^  obtained  at  Hilo.     It  is  alK)ut  2  inch^»s  long,  and  Ciin  not  be  certainly  identified. 

The  species  is  rather  abundant  alniut  lava  rocks,  and  is  common  at  Samoa.  The  native  Hawaiian 
name,  ;>»(/«/  ufui,  signifies  slippery  eel. 

Contftr  uKtrfpnatim  Vuleneiennes,  Voy.  Honite.  Poiss.,  2()1,  pi.  9.  flg.  1,  1841.  Sandwich  Islands;  (Jiinther.  .Shore  Fishes. 

ChallenKer.  Z»)ol..  I,  i»art  VI.  61,  1880  ( Keefs  at  Honolulu):  Steindaehner,  Denks.  Ak.  Wiss.  Wien,  LXX,  1900.  514 

(Liiysan), 
(ymf/rr  nltipinniit  Kaup,  WieKm.  .Vreh..  XXII,  18r>0,  72,  Bourbon. 

CongfriuHtnizirki  Bleeker,  .Vet.  Soe.  Sei.  ind.  Neerl.,  AmlM)ynrt.  II,  18.')7,  86,  East  Indies. 
UpUmyhalm  marijinatim,  Jenkins.  Bull.  V.  S.  Fish  Coinni.,  XXII,  1902  (Sept.  23,  1903),  421  (Honolulu):  Snyder,  op.  cit. 

(Jan.  19.  1904),  515  (Honolulu;  Hanalei  Bay,  Kauai). 

Genus  44.  CONOBELLUS  Ogilby. 

Dorsal  fin  inserte<l  more  ant<*riorly  than  in  Ijeptorephnhm^  ov€»r  the  gill-opening  or  anterior  part 
of  f)ectoral;  head  with  muciferous  cavities,  more  or  less  conspicuous;  mouth  rather  small;  Un^th  all 
pointe<l;  bo<ly  more  robust  than  in  LeptorcphitluM,  the  tail  not  much,  if  any,  longer  than  rest  of  l>ody, 
its  tip  white  in  Japanese  sjjecies;  dorsal  and  anal  edged  with  black.  The  genus  is  not  very  different 
from  TA'pt(Krpfuiliit<,  the  species  mvgaMomitH  l)eing  almo.«>t  exactly  intermediate. 

ConffrrlhiM  Ogilby  in  Jonlan  &,  F^vermann,  Fishes  North  and  Mid.  .Amer.,  Ill,  2801,  1898  (November  26)  (haiearica), 

a.  Snotit  not  longer  than  eye,  rounded,  projeeting  slightly  beyond  tip  of  lower  jaw;  lips  thick;  gill-openings  lei«  than 
eye:  origin  of  dorsal  in  fmnt  of  base  of  pectoral bourriti,  p.  77 

aa.  Snout  longer  than  eye.  flat,  projeeting  eousidcrably  beyond  tip  of  lower  jaw;  lips  thin;  gill-openings  a  little  greater 
than  eye;  origin  of  dorsal  slightly  behind  ba.«H^  of  pectoral *. tequoreus,  p.  77 
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31.  Coiigr«lliu  bowersi  Ji>nkini<.     Fi^.  Iti. 

Rc*l  I.A  in  tmnk;  hcail  ami  tnuik  a  Utile  rhorter  than  lail;  width  of  hiiu)  2.5  in  it«  len^h; 
Huul 4.'i  in  h«ad;  eye  4.25;  interi>rl>ital  Epa<.-e  ti;  |)e<'ti>ral  :{.4;  poni'  alioiit  147  in  lateral  line. 

iiihy  rather  t^hort.  n>ni|>reM<e(l.  the  tail  tapering;  picteriorly;  lieiui  elonj»te.  rounileil,  (■onicHllv 
piuil«>l  LI  fntnl;  ^nnut  a  trifle  Imh  thati  eye,  ruundol,  elon^lc,  with  itri  ti|>  hhinlly  |>i)inte<l; 
rm\fr!  Urfte.  hitch  in  front  of  h«sd;  inouth  larye.  the  ^nuut  protmilinit  pliiihtty  lieyond  tip  of 
mmlihlr.  oiimer  of  month  nearly  under  mi<ldle  of  eye;  lips  rather  thii-k,  fleshy  loheH  on  either  pide 
•Jai'hiaw:  Icrth  all  line  and  rather  niunemiiii  in  jawiiunil  un  vomer;  anterior  niB^rili'  in  short  tul)e9f 
itil]i<iiiiDiiiit.  the  jiurterior  on  iii<le><  of  tinout  nearer  front  of  t've  than  liji  nf  snout:  iiiterorbilal  I'pfti'e 
fannmliuil  with  a  median  ridge:  head  without  t<wnll<-n  a|iiHurani-e:  inll-o|>t-nin)C!i  alxiut  two-thir[)i> 
(TK  [rriliqiemu  silvery,  with  rimall  imy  dot^;  pkin  miio-itli:  hi'ail  with  a  nunilxr  of  mniriiis  [xireii,  a 
lugEedOFJucI  tiehiixl  the  anterior  noetrit;  oritnn  of  dorsal  ;il  almiit  the  la.-^i  fiiith  of  the  ciaiv  between 


Ifi  — Ofn^Uif  ^  rrrn  J     k  n     fn  m  Ihe  t   |>? 

e  and  ontnii  of  peitonil.  caiitlal  miijII.  nrtln   marginal  I 
"    ..unde.1. 

.mewhal  .-1<.nd.-.) 


nd  of  Uil 


'ny  niim«:  [lertorel  rather  fh< 

<^"'J"r  in  a!i-r.hol.  brown,  slightly  .Urker  alx 
*''*'ij  iTiwhar^  are  formed;  tins  all  pale  hrottli:  i-<l;n-s  ••!  <lorsal.  <.-M. 
iitfa     M^-t    rspet-ially  di>1inct  poeteriiiriy.     C.l.ir  in   lili-  ■  \...  l):H1!l 
'^•*it  ioity:  a  dusky'Und  thr<>U)[h  eye  aii<l  over  hea.l;  :i  dusky  Iran^^verst 
■V  •).,«„  ..n  ^,le:  a  dusky  i^ldle  In  tmnt  of  dotxil;  a  nurroH  <hirk  nuirvii 

Tlii>  <tn<i'ri|ition  v  tnuetl  (iriiiuirily  iipiin  a  I'l-ti'inieii  t  Nn.  04!'L';{  i  14. 


li.  where  2  dark 
tl.  and  anal  iiairowly  e-lged 
Ik«ly  traii^lni-ent.  iiilorle*;; 
se  lund  ai-riK^  na|ieanil  half 
:in  iiti  dorKil  iinrl  nnal. 


ao. 


I  toe  other  i-iiei-iii 


***», i.Hirji.  an-l  (Hti-Jlh.  each  flbont   II 
'*^in»il  Honolulu  i-ontaimi  eiuht  rxumpltv. 


a  (Xo.  (M9*Jt  II  in.-hej'  I'lnj;  wii.-  tak.-n  iil  Mil..;  [nor  cxa 


|]..n.> 


lonn,  I 


32.  CoDgrellns  nquoreus  i 

Vlnd  A..=i  to  ft-S;  depth  l.S  Ut  IK;  he»<l  ami  ti 
"*««il  ray?  14  or  l.i. 

bidy  iilender.  ii>m]>resped;  hea<l  as  ileep  iii<  ui 
^  in  Iteail.  riiichtly  more  tlian  twire  a:<  lon-f  an  e; 
S**!!,!  tifiiif  lower  jaw;  eyec  ramewhat  elliptical, 
'^'^th  reachiog  middle  uf  orbit;  tipi'  thin;  uiaNill 


1  t.i  a  H:il  SMniit:  stio 
Ai^-lhirds  tliedLaiii.'I. 

■I  i>  broad  liltiform  I 
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outer  teeth  longer  than  the  inner,  the  vnuieriiie  teeth  much  lariter,  (iirming  a  hniail  tranpvenie  patrli 
in  ail\'ani>e  of  maxillary  teeth,  with  a  very  few  sinall  teeth  mi  the  shaft;  iiiandihular  lectli  in  a,  narroH 
lurdiform  1>and  anteriorly,  diminishing  niuoh  in  Bize  towani  angle  iif  niouth;  anterior  noBtrii  a  hnia<i, 
Rliort  tube  Hituati-d  on  the  anlero-lateral  part  of  pnoilt,  a  little  nearer  month  thandan<a1  profih';  poste- 
rior noetril  a  large,  elliplical  opening  in  front  of  upiier  third  of  eye,  let«  than  its  ciwn  diameter  from 
eye;  inlercirbital  space  al>i)ut  equal  to  long  iliaiueter  of  eye;  gill-njieninge  far  apart,  their  wiiltli  a  little 
greater  than  diameter  of  eye,  the  iliRtance  between  them  about  5  in  heail;  gillM  4,  no  rakerx;  tongue 
free;  periloneiim  silvery,  Hpei'kleil,  or  browriich;  intestine  blaok;  pores  of  snout  arranged  as  follows: 
A  small  pair  nnder  tip  of  snout  just  in  front  of  anterior  teeth,  a  large  one  in  front  of,  a  seeond  altove, 
and  a  third  imniediately  l)ehtnd  the  anterior  noeiril,  4  others  along  the  side  of  upper  jaw,  and  one 
liehind  angle  of  month;  a  row  of  at>out  10  (mres  on  each  ramus  of  mandible,  l>eginning  at  tip  of  lower 
jaw  an<l  extending  beyond  its  posterior  angle;  lateral  line  above  miildle  of  tKsly  anteriorly;  donul  fin 
lieginning  slightly  behind  base  of  iMH-toral,  its  distanee  from  nreipnt  equaling  distani-e  'if  latter  from 
center  of  eye;  pectoral  small,  pointed  and  equal  to  snout. 

Color  in  ah'ohol,  brown,  head  and  iMck  dusky;  a  large,  clark,  opercular  sjHit,  Another  smalt  one 
above  each  eye,  ami  a  dark  streak  on  snout  in  front  of  eye;  side  of  tail  witli  coarse  black  six-cks,  much 


■f 


FlO.  17.— (VmfflTffnl  ,Tj;uon1iJi 

ne  of  the  specimens  than  in  the  other,  and  niainly  collecteil  into  2  lengthwii* 
lines  nmning  [larallel  with  the  Imses  of  the  dorsal  and  anal;  the  other  si>eeimeu  is  almost  plain;  niar* 
ginal  |>ortioiiH  of  donwl  and  anal  Dns  dusky,  l«coming  black  i>oeteriorly,  and  the  liasal  ]>ortioiH  light; 
insiiie  of  month  a  little  ilusky  ((.iilbert  A  Cramer). 

This  s|ieHes  is  known  from  two  s|>ecimeni>,  IU.2.^  and  18.5  inches  long,  re»|)eclively,  dreilgol  by  the 
Alh<tlni*»,  l)ei¥ml)er  ft,  lHi»l,  Ix'twwn  Moliikai  and  \mm\  in  375  (athoins,  and  several  othera  dm^eU 
by  the  .l/'-ifrww  in  \Wi. 


Cim<jmit«r, 


1.  MiiH..  XrX.  \HM  (Feb.  \  1B97|,  «B.  pi.  XXXV! 
.   N.   «=>  o'.  LoBt,  W.  lJ7°a«'3D",  ill  37.^  f8ll...l.l 


n  >-!-■.  s 


iiiint 


0«nu  49.  TETEKHIO  Bnydar 


Body  without  scales;  lateral  line  jirttienl 
snout  jHiiiite>i;  lower  jaw  much  shorter  thai 
with  bniad,  fuioolli.  hanl  areas;  tongue  Ire*-; 
with  narrow  rims;  ]iosteriiir  oncH  oblong,  nia 
slits;  liiiH  well  dcveloj^'d,  dor«il  inserteil  almv 

The  alisencc  of  teeth  servtw  to  distiilgulnh 
lycmiii  HiiyOer,  Bull.  V.S.  FWi  Coiiiui.,  XXll,  ISUL' (Ji 


I  lark 


;  tail  miii-h  longer  than  head 
npjier.  No  teeth;  vomer,  m« 
Loslrilw  not  tubular,  the  anterior  one 
r  the  eyes;  gill-o)icniiigs  He|iarate, 
■  kise  of  [HH-torak  Color  unifonii. 
VeU-riii'i  from  closely  relate<l  genera. 
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33.  Vetemio  verrens  Snyder.     Plate  5,  fig.  1. 

Heflul,  from  tip  of  snout  to  upper  edge  of  gill-opening,  O.W  of  trunk;  depth  0.42  of  head;  eye  O.i:^; 
aunt  0.26:  length  of  pectoral  0.36. 

Hesbi  very  long  and  pointed,  upper  profile  eloping  gently  from  tip  of  t^nout  to  occiput;  interorbital 

fpftce  flat.  it«  width  0. 16  of  head;  snout  slender,  projecting  l)eyond  lower  jaw  a  di!*tance  e<jual  to  0.5  of 

diuueter  of  eye;  cleft  of  mouth  somewhat  oblique,  exten<ling  l>eyond  eye  a  dij?tance  equal  to  0.3  of 

yopil;  no  teeth,  the  vomer,  maxillaries,  and  mandible  with  broad,  flat,  snio<^>th  surfaces;  tongue  free, 

.uprounded:  lips  thin,  simple;  anterior  no^rils  at  end  of  .«n<>ut,  with  low  rims  and  )>osterior  fla^ie; 

puet«Tii»r  ui«trils  close  ti>  upper  anterior  i>art  of  eye,  witb(»ut  rims,  rounded  oval  in  shape;  a  pair  of 

liree  macoos  tubes  at  tip  of  snout,  a  tube  immeiiiately  behind  anterior  nostril  an<l  one  on  each  side 

cifsnoat  ja.*=t  above  the  latter;  gill-openings  lunate,  their  width  alx>ut  O.lo  of  length  of  heail;  lateral 

line  s.tmewhat  above  middle  of  bo<Jy  anteriorly,  graihially  extending  downwanl  and  reaching  middle 

of  Iwly  a  short  distance  beyond  the  vent.     Pectoral  inserte<l  just  Inflow  mifidle  of  Ixxly,  obtusely 

piiiated,  upjier  rays  longest,  lower  border  convex;  dorsal  insc»rte«l  alxive  middle  of  l«s<»  of  pectoral, 

briirht  of  tin  at  a  fioint  ab<.»ve  tip  of  pectoral  etjual  to  vertical  diameter  of  eye,  at  a  iH>int  twice  the 

length <if  head  behind  the  vent,  the  length  of  rays  et^uals  length  <»f  snout;  «>5  rays  l^etween  its  insertion 

indAwrtit^l  through  the  anal  opening;  anal  insert eil  immtnliately  l>ehind  vent,  its  height  equal  to  0.5 

the  len)!th  of  snout.     Color  plain,  fins  edge<l  with  black. 

Color  in  spirits  brown,  darker  above  than  lx.»low;  f>ectorals  l>n)wnish.  gn»wing  black  toward  tips; 
doral  brownish,  shading  into  blai^k  along  e<Jge;  anal  lK»niere<l  with  black,  the  Itand  alx>ut  half  as 
wideaspmpil  and  sharply  defined. 

.\  single  mutilate<l  sjjecimen  (tyi>e.  No.  50862,  , I'.  S.  Nat.  Mus.  i  from  the  Honolulu  market 
mea^res  10.63  inches  from  snout  to  vent.     The  tail  was  severe<l  12.*i  in<*he^  l>ehind  the  vent. 

Velerwtrtrmt*  Snyder.  Bull.  U.  S.  FKh  Comm..  XXII.  l^irj  .Jan.  VJ.  lyWi,  hh',,  pi.  J.  fig.  3.  Honolulu. 

Family  XXIX.  .NETTASTOMID.*. 

Eek  without  pectoral  fins,  with  the  tongue  nut  free,  the  jn^sterior  nostrils  remote  fr<)ni  the  lip,  the 
eill-oi<*nings  small,  sejiarate,  and  subiiiferior,  the  vent  remote  from  the  head,  the  tail  ending  in  a 
!*lerM!er  lip  or  filamant,  the  dorsal  and  anal  fins  nio^lerately  develojuxl,  and  the  jaws  pnj«luce<l,  slender, 
and  >tniii;ht,  the  upi»er  the  longer,  and  lx>th.  as  als^j  the  vomer,  arme<.l  with  banilf?  of  sharp,  dose-set, 
nr«-un>Hl,  gubequal  teeth.  This  family  contains  a  few  8i>ei*ies  of  deej^-sea  eels,  ehjsely  allie<l  to  the 
.V'<rjr/M'*W</;c  in  technical  characters,  but 'more  resembling  the  Stiuirhthijifht  in  apjiearantv,  fonn  of 
the  head,  and  in  dentition.  Deei>-sea  fishes  with  fragile  IkkIIcs  and  thin  skin  charge<l  with  black  pig- 
lo^nt.    A  swingle  Hawaiian  genus  and  SfMx-ies,  desi-rilied  in  Seeti<»n  II. 

Family  XXX.  .\EMICHTHYII).€.— The  Snipe  Eels. 

Body  excessively  slender,  not  stnmgly  compresse*!.  deejK^st  near  the  middle,  tapering  liackwani 
^'*  the  tail,  which  usually  ends  in  a  long  and  slenrler  filament,  and  forward  to  a  very  long  and  slender 
^*'*^^^  which  L«  abruptly  enlarge<l  at  the  rK.'cipital  region;  no  .*H*aU*s:  lateral  line  representnl  by  one  or 
"^'"^  rows  of  jiores;  head  resembling  that  <»f  Tijlomruj';  the  hea<l  proj>er,  .«mall,  short,  ami  rather 
wiail,  ^i(||  flat  top  ami  vertical  sides;  nostrils  large,  cIom*  totretlier  in  front  of  the  eye.  witliout  tuUi 
^*  nap:  jaws  excessively  prr)longe<l,  almost  needle-like,  the  upjx*r  the  longer  and  somewhat  re<iirve<l: 
^^^•J  in  both  jaws  small,  very  numerous,  close-set,  retrors^*:  giIl-o|xMiings  rather  large,  rnnnint;  <lown- 
•"*r»l  ;jnd  forwanl,  separate<l  by  a  narrow  isthnnw  or  jutrtly  conrtnent;  i>e<'torals  well  develojie^l;  anal 

^  higher  than  dorsal,  beginning  near  the  vent,  l>e<-oming  <.»l»solete  on  the  c:uidal  filament:  dorsal 

'^^'^ning  close  Ijehind  octnput,  its  anterior  rays  soft,  sncceeiU^l  by  a  lr»njr  series  of  very  low,  simple, 
*^****- like  rays,  which  are  slightly  connecte<i  by  membrane,  their  ln-itrht  rather  less  than  the  length 

•  thf  inters|jaces:  on  the  tail  these  spines  again  give  plac«*  to  >oft  rays;  the  <*Ai  rays  of  tlu*  fins  an' 
*^'>ected  by  thin  membranes  instea<i  of  l>eing  iml>e<lde<l  in  thirk  skin,  as  in  e<*ls  jrenerally.     ('<»lor 

^'^lucent.  the  lower  |iarts  dark,  the  l)ack  i»ale;  .stomach  not  di.-t»*nsi])le;  nin.'^<iilar  and  «»ss*mis  .systems 
HI  developed;  abtiominal  cavity  extending  far  In'hind  the  viMjt.     Tlie  >i>ecies  aiv  little  known  and 

^^^  anatomv  has  not  been  studietl;  thev  are  tvrtainlv  eels,  and  their  nearest  relation  si*tMns  to  In* 

^*^«  the  SfttaMomulx. 
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Oenni  46.  SEBSIVOMSB  Gill  k  Byder. 

Nemichthyids  witli  the  head  l)ehind  eyes  of  an  elongate<l  parallelograinic  form,  with  mo<lerately 
attenuated  jaws;  ]>ran<rhio8tegal  membranes  confluent  at  posterior  margin,  but  with  the  branchial 
apt»rture  limited  by  an  iHthmus  except  at  the  margin,  and  with  lancet-shaiied  vomerine  teeth  in  a 
crowde<l  (sometimes  doubled)  row.     A  single  Hawaiian  species.     (See  Se<!tion  II.) 

SerrU^mer  Gill  &  Ryder,  Proc.  l'.  S.  Nat.  Miis.  1883,  260  (brani). 

Family  XXXI.  OPHICHTHYID;^.— The  Snake  Eels. 

This  family  includes  those  scaleless  enchelycephalous  eels  with  end  of  the  tail  projec'ting  beyond 
dorsal  and  anal  lina;  without  rudiment  of  a  caudal  fin;  with  anterior  nostrils  placed  in  upi>er  lip, 
opening  downward;  gill-ojH'nings  not  confluent;  tongue  mort*  or  less  fully  adnate  to  fl<M)r  of  mouth. 
The  sjxjcies  arc,  for  the  most  part,  mo<lerate  or  small  in  size,  and  they  are  very  abundant  in  the  tropical 
seas,  esiwHMally  about  coral  reefs.  The  eggs  are  numerous,  of  mcxlerate  size,  similar  to  tlu^se  of 
onlinary  fishes,  (ienera  al>out  12;  si)e<'ies  nearly  100.  Many  of  the  specicw  are  singularly  colored,  the 
bands  or  8iM)ts  heightening  the  analogy  l)etween  them  and  the  serpents. 

Only  8  species  of  this  large  family  are  thus  far  known  from  the  Hawaiian  Islands. 

n.  Body  without  traces  of  tins  anywhere Sp/uujftratu*hjt]t.  p.  W 

an.  Body  with  dintinct  dorsal  and  anal  tins. 

h.  Vomerine  teeth,  none Leiiiranuit,  p.  rtl 

bb.  Vomerine  teeth  present, 
c.  Pectorals  present. 
f1.  Teeth  sharp,  jx)inte<l.  Home  of  them  often  canine  or  fang-like. 

r.  Dorsal  inserted  over  or  before  gill-opening:  canineH  small Micro*lotiophi»,  [».  82 

€f.  Dorsal  behind  gill-oiH»ning:  lips  fringed;  canines  laixe Brack ymnu/ph in.  p.  83 

(id.  Teeth  blunt,  mostly  granular  or  molar Mifrkhtfnju.  p.  M 

cc.  Pectorals  wanting ('(i//«7« ///*-,  p.  k.» 

Oenui  47.  SPHAOEBBANCHUS  Bloch. 

This  genus  contains  several  little-known  speities  of  small  eels,  remarkable  for  showing  no  trace  of 
fins  in  the  adult  stage.  The  snout  projects  U'vond  the  small  mouth,  giving  a  shark-like  profile,  and 
the  small  teeth  are  mostly  uniserial.  The  gill-slits  are  inferior  and  converging.  The  name  Sphmjt- 
hranrhus  was  l)a.*<e<l  on  a  s|H»cies  whi<'h  evidently  belongs  to  the  genus.  It  has  therefore  clear  priority 
over  Ichthyapus  and  Apterichihy». 

This  genus  is  the  most  simple  in  structure  among  the  Ophiehthyid.Vy  as  Ophichthiat  is  prolmbly  the 
most  s|>ecializtMl.  The  loss  of  fins  is  doubtless  due  to  degeneration,  but  Sphagehranchus  seems  nearer 
the  primitive  type  than  Brachtjsotnophis  or  OphiclUhus. 

Slthaufbranrhmi  Bloch,  Ichthyologia.  XI!.  79.  pi.  419,  fig.  2,  1797  (rosttratuit). 

iWrilia  I-rfici'pcde.  Hist.  Nat.  Poiss.,  II,  135,  IHOO  (brauderuina  =  curn»);  not  Cwcilia  L.,  a  genus  of  Batrachia. 

Apttrirhthns  l>e  la  R(K'he,  Ann.  Mu.«<.  Nat.  Hist.  Paris.  XIlI.  32^,  l^^a9  (amis). 

Hraiuinius  Kuliiics4|ue,  Analyse  <le  la  Nuturc.  93.  IHl.'i  (mrw^). 

frhtfii/apint  Brisout  de  Barnevillc,  Kevue  Zoologi<iue,  219, 1847  {nrutiroi^nft). 

Ophisurupus  Kaup,  ApcKles,  29,  l>soG  (grariUts). 

34.  SphagrebranchuB  flavicaudus  Sny<ler.     Plate  5,  fig.  2. 

Head,  measured  to  upi>er  e<lge  of  gill-o|M'ning,  18  in  length,  9.5  in  trunk  including  head,  8.3  in 
tail;  depth  'A.\)  in  head;  snout  5.5.  Snout  long,  slender,  and  sharp,  proie<'ting  Ijeyond  upper  jaw,  tip 
of  latter  reaching  Inryond  eye  a  distance  etjual  to  diameter  of  pupil;  eye  midway  l>etwi»en  tip  of  snout 
and  angle  of  mouth,  its  diameter  contained  .S  times  in  length  of  snout;  anterior  nostril  with  a  short 
tube  on  ventral  side  of  snout  a  little  nearer  its  tip  than  to  l)order  of  eye;  posterior  nostril  without 
tube,  j>lacc<l  Ih'Iow  anterior  margin  of  eye;  upper  li])  with  a  fold  extending  fnun  nostril  to  angle  of 
niouth;  teeth  of  jaws  in  a  single  .series;  a  group  (jf  4  canines  at  end  of  upi>er  jaw,  all  iK'ing  bt^yond 
end  of  l(>wer  jaw  when  it  is  clo.«ed;  a  few  sharp  teeth  on  anterior  j)art  of  vomer;  gill-openings  inferior, 
converging,  the  distance  i)etween  them  al)out  ecjual  to  diameter  of  eye;  width  of  gill-o|>ening  7M  in 
head;  no  fins;  tail  pointed. 
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Oenni  49.  MICSODOHOPHIS  K«ap. 

Body  more  or  less  rounded;  head  and  trunk  much  longer  than  tail,  which  is  more  or  less  rounded 
and  p<Mnte<i;  head  roun<le<l;  pnout  pointed  and  projecting;  teeth  large  and  somewhat  canine- like,  in 
one  row  on  vomer;  nostrilH  anterior,  each  in  a  small  tuV)e,  the  posterior  ^ir  opening  in  the  lipe  down- 
ward; {K>re8  of  lateral  line  continuous;  dorsal  beginning  over  gill-opening  or  origin  of  pectoral;  pec- 
toral short.  Coloration  variegatoii  with  rather  large  dark  spots,  those  on  the  head  small,  absent  in 
AT.  initcgregori.     Only  two  species  known  from  Hawaii. 

Microdonophif  Kaiip.  Ap<KlaI  Fishes,  6.  1S.t6  inltipinHi«). 

a.  Origin  of  dorstil  sligtitly  in  advance  of  gill-o}>eninR  or  base  of  pectoral:  anterior  noatrilB  in  short  fleshy  tubes  on  tip  of 
snout.  Color  white,  rcn<lere<l  somewhat  shadeil  on  upi>er  portions  by  very  minute  points  of  grny;  l>ack  and  upper 
Niirfaee  with  niinienMis  round  hri>wn  sfHttsand  atjout  17  indistinct  transverse  dark  brown  bands ./mHrri,  p.  K! 

CM.  Origin  of  dorsal  fart Iier  in  advance  of  liase  of  pectoral,  midway  in  length  of  head:  anterior  noatrils  in  conspicuouh 
tu))es  on  lower  surface  of  Hiiout  in  fnmt.  (-olor  brownish  ttlive,  the  lower  surface  light  yellowish  washe<l  with 
silvery:  up[»er  surface  of  ImmIv  dark,  covered  with  minute  blackish  dots macgregori,  p.  K2 

36.  Microdonophis  fowleri  Jordan  &  Kvermann.     Plate  6. 

Head  aln^ut  4.8  in  trunk,  nieasuriMl  from  gill-o{)ening  to  vent;  tail  shorter  than  head  and  trunk  by 
the  length  of  the  former;  eye  nearly  !.♦>  in  snout  or  1.5  in  interorbital  space;  snout  6  in  head;  inter- 
orbital  space  atnuit  6.75;  mouth  2.75;  jKH'toral  a  little  over  4.25  in  head. 

Body  elongate,  cylindrical,  the  tail  tai»ering  gradually  to  a  conical  -  horny  point;  head  cylindrical 
and  j)ointe<l;  snout  nio<lerately  long  and  i)ointed,  slightly  flattened  above,  projecting  over  and  Ijeyond 
the  mandible;  eye  elongate,  small,  anterior  and  sui)t»rior,  al)out  midway  in  length  of  mouth;  mouth 
rather  large;  lijw  somewhat  fringed;  t<»eth  large  and  canine-like  in  frcmt  of  jaws,  and  on  vomer  in  a 
single  row;  tongue  small,  adnate  to  floor  of  mouth;  anterior  nostrils  in  short  tul>e8  near  tip  of  snout, 
the  j>osterior  with  bn»ad  flaps  on  the  lips  and  ojH^ning  downwani;  interrirbital  space  concave,  eat^h 
supraocular  ridge  slightly  elevated;  ]>eritoneum  silvery;  skin  i>erfe<*tly  smooth;  hea<i  with  mm'ous 
I)ores,  a  series  of  which  encircle  the  head  above  and  alM)ut  midway  in  its  length;  lateral  line  well 
develoj)e<.l,  the  iM)res  alxnit  140;  origin  of  dorsal  slightly  in  advance  of  gill-opening  or  base  of  i»ectoral; 
pet^toral  small,  the  rays  just  al>ove  the  niid<lle  the  longest,  the  fin  rounded;  dorsal  fin  long  and  lr>w, 
its  height  about  etpial  to  length  of  snout;  anal  similar  to  dorsal,  its  height  a  trifle  less. 

General  color,  when  fresh,  white,  rendere<l  .somewhat  shaded  on  tipper  portions  by  very  minute 
pointi?  (seen  (udy  with  a  good  lens)  of  gray;  back  and  upj>er  surface  with  numerous  round  brown 
spots  and  alxmt  17  in<listinct  transverse  dark  brown  cross-bands  which  do  not  extend  over  the  dorsal; 
interspaces  In'tween  spots  on  head  yellow;  jHH'toral  bright  lemon-yellow;  end  of  tail  for  alnnit  1  im-h 
from  ix»int  bright  yellow;  spots  on  nuirgin  of  dorsal  brown,  with  yellow  borders;  a  band  of  yellow 
from  under  one  eye  backwanl,  upward,  across  top  of  head,  and  down  under  the  other  eye;  a 
transverse  series  of  pon*s  with  black  margins  encircU^s  head  above  and  about  midway  in  its  length,  a 
similar  series  over  head  along  margi'n  of  mouth,  then  up,  Imck  of  eye,  over  head;  pores  of  lateral  line 
without  black  margins. 

Three  specimens  of  this  s{>e<'ies  art*  now  known,  the  typt^  (No.  50613,  U.  S.  Nat.  Mus.),  a  spiH*i- 
men  2'A  inches  long,  obtained  by  us  in  the  Honolulu  market,  another  example  obtained  by  the  Aiht- 
tross  in  the  Honolulu  market,  an<l  a  tbinl  specimen  n^cvntly  receive*!  from  Mr.  K.  L.  Berndt. 

Mirr()*ionnphi)t  fnwlrri  .Ionian  it  Kvennann,  Bull.  V.  S.  Fish  Conini.,  XXII,  1902  (April  11,  1908),  IW,  Honolulu;  Snyder. 
Bull.  r.  S.  Fish  Ctmini.,  XXII.  19(rj  {.Inn.  VX  11M)4>.  510  ( Honolulu i. 

37.  Microdonophis  macgrre^ori  Jenkins.     Fig.  18. 

Head  4.8  in  tnmk;  hea<l  and  trunk  1.75  in  tail;  eye  2  in  snout,  a  little  over  one  in  inten)rbital 
si>ace;  snout  5.2  in  head;  mouth  from  tip  of  snout  3;  jwctoral  3.5. 

BcMly  more  or  less  rounded,  rather  slender,  the  tail  tajwring  i>o8teriorly  to  a  conical  horny  point; 
head  elongate,  iM)inte<l,  somewhat  compressed;  snout  small,  well  proiluciKi  l)eyond  mandible,  pointed, 
and  conical;  eye  small,  much  nearer  corner  of  mouth  than  tip  of  snout  or  midway  between  tip  of 
mandible  and  corner  of  mouth;  mandible  broad;  lip  of  up|)er  jaw  with  a  fringe  of  short  fleshy  l»arl)els; 
t(»eth  shari>,  |M)inted,  in  a  single  series  on  vomer  and  in  jaws;  nostrils  anteriorly  in  conspicuous  fleshy 
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tohiwon  lower  pnrfaeeof  $aioiit  in  front;  interorbital  j»pace  a  little  more  than  the  eye  and  convex;  gill- 
•^ninff*  I  »w.  ih»»  iifiace  lietween  rather  bniair.  nkin  smooth:  head  with  many  mmttus  jjores;  lateral 
liotrirll  •lt*vel«tpeil:  origin  of  ilorval  midway  in  len^h  of  liead:  dorsal  and  anal  low;  |KHioral  rather 
^talt. 

(*^lor  in  ah'Jihol,  hntwnL-ih  olive:  lower  siirfaiv  light  yellowish  wai«he«l  with  silvery:  upiK^rpur-' 
UiVi.it  N«ly  dark.  Iieinu  ii»vere<l  with  minute  hlackish  dcits. 

Thi?  sfiecies  i?  pn»liahly  the  tyi>e  of  a  new  ^nikj,  JmL'in:n*llnj  characterizeil  hy  the  frinjw*  of  short 


^*''^l"i>     ^<l^liels  itn  nfn»er  lip.     Tht*  only  known  siH*<*ini**ii   i-  an  ♦'xaiiipN*   HK-S  inches  lon;r  «>htaine« I  hy 
Mr.     Ri,.hanl  (\  MH;resrf»r,  Fehniarv  1,  \\^^K  at  1-iliaina,  Maui:  tvin..  N  ..  .V»7iM.  T'.  S.  Nat.  Miis. 

*'■■"•-'•   '".j.'.M  ••.•T.-.'-'fT-ri  Ji'iikiii-..  Bull.  r.  S.  K^h  rniiiiii..  XXn.  VJ^fl    >*\A.  -S'..  I'.wct-.  I.r:.  Hk.  J.  Lahaina,  Maui. 

Oeiiiis  50.  BBACHYS0K0PHI8  Kmiip. 


tb- 

B-  -r 


T*lii«  2^niis  differs  fr«uii  Mtjuiriophi*  rhi«'rty  in  tlit-  pres*'ni*»*  of  a  4*«nispirnons  frin;re  of  liapiihi' r>n 
H|#s.  Tli»*  \onifrin»»  t«*«'th  an*  canint*.  Spin -it's  rhii*tly  Fii*t  Indian:  oni*  rei-t^ntly  des<Til)e<l  frr»ni 
'f  .iwaiian  Islands. 


38.  Brachysomophis  henshawi  .Ionian  iV  Snyder.     IMatr 


4  . 


^  I  »^d  niea.«iire«l  to  >rilI-o|tening,  7.'^  in  total  U-nvrtli.  'J.^  in  li-nL'th  !•►  v«Mit:  depth  il.rt  in  head;  eye 
■^    i  ri    *ni»ut:  srinut  10  in  head. 


^ly  i'vlindrii':*!.  the  iK-a*!  jrreatly  <lep^es'^H^,  .--wollen  laterally  in  the  re^rion  of  the  mfiput,  nar- 

P'^' >  '"*  i:  anteriorly  to  th«'  |Niinte<l  snout:  a  eon^^pimons  tninsvers**  depn*>>ion  in  the  iMi>ti>rliital  rejfion: 

^'^^♦rr^  •rhital  s|<ie»»  ojiu'sive.  it'<  width  «*<pial  to  length  ot  snout;  a  sliirht  supraorhiial  i-n'st  endinjr  in  a 

1**^  •?  ■  1  X  ji^^nt  wart-like  protul)eran<*e  liehind  eve:  no>trils  with  minute  tuU*s.  the  anterior  l(M*ated  niidwav 

*"^ '^^" ♦".-^n  tip  "'f  snout  and  eye.  the  |ir>sterior  on  lip  U-tween  eye  and  anterior  n«»stril:  nmuth  larjjre. 

''**^^*^^li  of  rleft  -.'.♦  in  head;  lower  jaw  projei-tini:  iN'yond  the  upjHT:  outer  <*«l'j:i»  of  jijis  with  a  row  n( 

ra.tt4^.^  ii»ur^  {lapillM*;  teeth  of  upfier  jaw  in  2  row>,  the  outer  on^-s  small  and  ili»se-'-<'t.  the  inner  ones 

yAr*,^*.^^  .  Yf,nier  with  a  sinjrle  n»w  of  .i  or  »>  widely  sjiai****!  eaniiu's,  the  anterir»r  of  whirh  i.**  al>*»ut  i^pial 

'^^    ^^-r^s^h  to  diameter  i»f  eye,  the  others  pn>win;r  sun-essively  smaller:  tip  of  jaw  with  l\  minute  teeth 

'*"t'=*'rx*t«:il  fn»m  the  lateral  rowj»by  a  wides|»a<'e:  lower  jaw  with  a  HUL'le  row  «if  wiilely  siia(*ed  fan;r-like 

^"^'^^^  :  ti-ethall  shaq»ly  |iointe<l.  many  t»f  those  in  each  jaw  depn^ssiltle:  no  tonirue:  uill-ojH-nin'j*  helow 

'»ii'l.l  l<i  .,f  Uidy,  their  len^h  e<vuil  to  width  of  spju'e  lK*twiH'n  them,  or  to  distanee  N'tween  tip  of  snout 

*'^d    \>t^Hrior  lx:»rrler  of  eye;  one-f«)urth  of  l»a.«^  of  jH.M't«»nd  alwive  irill-o|K.Miin«j:  lenizth  **(  [  ettond  espial 

**■*  '^i'*ttiKv  lietween  tip  of  nnoiit  and  i-enter  of  pupil:  dorsal  inserte*!  U-hiTnl  LMll-««peninir  a  di<taniv 

^^^ineii  2  time!*  in  Pfnce  lietwt*en  tfili-**!'^'^^''^^  **'"^  pupil:  hei^rht  of  tin  a  short  di^tanl't>  U>hind  it8 

"^•iin  almnt  e<|aal  to  diameter  of  pupil,  si  ighly  hiudier  in  revrion  alM)ve  vent:  oritrin  of  anal  just  U-hinil 
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vent;  height  of  fin  equal  to  that  of  dotf^l;  l)oth  dorsal  and  anal  become  low  on  poeterior  part  of  tail; 
the  niembranea  prowinjj  thick,  passing  into  flight  ridjres  and  finally  disappearing  near  tip  of  tail. 

A  row  of  large  nnicuns  tubes  pacing  over  head  in  the  depression  behind  eye;  6  conspicuous  tubes 
on  top  of  head,  4  being  on  the  interorbit-al  region,  2  on  the  snout;  4  tubes  on  upper  lip;  anterior  ends 
of  lateral  lines  connecte<l  by  a  curve<i  row  of  tubes  passing  over  occiput;  about  125  tubes  in  lateral 
line,  the  p<^sterior  ones  very  small. 

(V)l(»r  gray,  with  a  yellowish  tint;  a  few  brownish-black  spots  about  as  large  as  pupil  thinly  «»at- 
tered  al>ove  the  lateral  line,  the  nuicous  jMjres  on  anterior  ^wirt  of  Ixxly  edge<l  with  blm'kish;  dorsal 
brownish  black,  with  a  broad  marginal  ban<l  of  white,  posterir»r  jmrt of  fin  without  dark  color;  anal 
immaculate. 

One  s|)ecimen  20  inches  long,  tyjK*,  No.  51891),  V.  S.  Nat.  Mus.,  Honolulu.  Collector,  Mr.  K.  L. 
Berudt.  Named  for  Henry  W.  Ilenshaw,  the  well-known  naturalist,  now  resident  at  Hilo,  Hawaii,  to 
whom  we  aie  in(;e})tiHi  for  several  rare  si>ecimens. 

The  large  .Iiipanest*  eel  dcscrib'. d  by  Schlegel  as  0/>/uVe<nM  jHtrphifmin  has  the  lijif^  fringed  and  should 
l>e  referred  ti>  Hra('fn/tt(unnphii<  instead  of  yfyntnitiihii^.     It  may  stand  as  BravhifHomophis porj)hi/reiU(. 

Brachfjin>moj)hig  ht  nshniri  JotxIru  &  Snyder,  rnn*.  l*.  S.  Nat.  Muh.,  XXVII,  1901,  MO,  Honolulu. 

Genni  51.  KTSICHTHY8  Girard. 

Teeth  mostly  blunt  and  molar;  pectoral  fins  small;  dorsal  beginning  on  the  head  b^ 'fore  gill- 
opening;  otherwise  (»ss<»ntially  as  in  Ophichfhus.  Coloration  variegated.  Species  numeroiLS  found  in 
most  tropical  seas,  one  known  from  the  Hawaiian  Islands,  another  from  Johnston  Island. 

Op/innirun  iiWAinwu,  (Majw.  Fish..  II.  '.VM,  is;i9  (not  (ff  I^<*<^p(Me  -  Ophichthun). 
Mjfrirhthiii'  GiTHTfl.  I»rtK'.  Ac.  Nat.  Sci.  Phlla.  18.^9.  :>H  {tifjrinusD. 

a.  Pectoral  rounded;  .>*|Kits  lanre.  in  2  lonKitudinal  scries,  1  .series  above  lateral  line,  the  other  on  lateral  line,  the  spotii 

of  the  2  sericM  alt«'riiatinK  with  each  other maffnifirtm,  p.  M 

an.  Pectoral  lunate;  sfMits  in  4  longitudinal  series,  1  series  alMtve.  1  on,  and  2  below  lateral  line  ttt/purtw.p.iA 

39.  Myrichthys  magnificuB  (Abl)ott). 

Body  cylindrical,  tapering  very  gradually  to  tail,  which  terminates  in  a  conico-acute  honiy  point; 
head  small,  facial  outline  with  an  oblitpie  curvature;  snout  rather  obtusts  with  upper  jaw  extentling 
much  lH\vond  the  lower,  making  the  nasal  teeth  visible  when  mouth  is  closed;  teeth  all  very  small, 
conical,  acute,  6  stiinding  irn'gularly  on  disk  of  nasal  bone;  teeth  ujwn  palate,  vomer,  and  mandible 
biserial,  and  place<l  very  dose  to  each  other;  dorsal  inserter!  at  the  occiput,  tenninating  l^efore  it 
reaches  the  horny  extremity  of  tail;  anal  cotenninal  with  dorsal;  pectoral  small,  circular,  with  20 
ravs. 

Color  in  alcohol,  pink,  darkest  upon  back;  color  nearly  lost  uiK>n  l)elly,  which  is  nearly  white; 
at  base  of  anterior  nasal  tidx^s  2  very  small  <lark  ch<K*olate-brown  semicircular  spots,  and  l»ehind 
these,  anterior  to  orbit.**,  2  similar  markings,  but  larger  and  deei)er  in  color;  commencing  at  the  inser- 
tion of  <l«)rsid  are  2  scries  of  spots  of  cluH'olate-color,  sc»|>arated  only  by  that  fin.  an<l,  if  viewed  from 
above,  having  the  appearance  of  transverse  ban<ls,  though  they  are  not  <linvtly  opposite  in  every  casts 
u|M)n  tlu^  sides  is  a  single  series  <»f  spots  of  the  tints  of  the  dorsal  markings,  two-thirds  the  width  of 
side,  measuring  from  ba.'*e  of  dorsal  Ut  center  of  l)elly;  uiK)n  the  l)elly  are  '^  rows  of  small  circular 
si»ots  which  are  very  irregular  as  to  iK)sition. 

This  descriptitm,  UKHlified  from  Dr.  C.  C.  Abbott,  is  base<l  upon  2  specimens,  the  larger  having  a 
total  length  of  \9  inches  (H  inches  from  .»*nout  to  anus,  or  1.5  to  gill-opening),  colle(*te<l  in  the  Hawaiian 
Islands  by  Hr.  J.  K.  Townsend  in  1S35.     The  sjHH'ies  was  not  obtaine<i  by  us. 

PiinHHlow*phiit  matjuifivn  Ablnitt,  Phk*.  Ac.  Nat.  Sci.  Phila.  1S<M).  -176,  Hawaiian  Islands;  Gtinther.  Cat.,  VIII,  .Sft.  1S70  (after 

Abb(»tl). 
MinicMhiii'  vmijuifiniK,  Ft)wlcr.  Prcn-.  Ac.  Nat.  Sci.  Phila.  VM\  491,  pi.  XVIIl.  W^.  3  (from  Abbott's  type). 

40.  Myrichthys  stypurus  (Smith  «&  Swain).     Fig.  19. 

Head  5.8  in  tnmk;  brad  arid  trunk  together  slightly  longer  than  tail,  exceeding  the  latter  by 
length  of  snout;  sn(»nt  bhnit,  .'>.r>  in  head;  eyr  2.5  in  snout,  W  in  interorbital  space;  gai»e  of  mouth 
modcrat*',  extcinling  brynnd  eye,  :>.5  in  head;  antcritjr  nasal  tnlK»s  turned  downward,  conspicuous; 
posterior  nostrils  large;  teeth  in  lower  jaw  less   blunt   than  in  M.  jijstnrwt  Jordan  &  CHlbert,  in  2 
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•r:»r-  in  fn-iii.  UT.miiii::  '.\  |M>stiTii»rly:  '2  r«»ws  i  ilu*  mitfr  n»w  lieiiiL'  lanuT)  of  1iliiiiti»ih,  ti>nicHl  U«eth 
.  r-^h  «Me  ••!  up^nT  juM,  jirvtviltfl  by  a  [uitfli  *ii  s  mi  extivinity  <»f  na««al  U>nf:  smaller  teeth  un 
:i:rr  in  a  band  of  -  M.'rit^:  ilonsal  ami  unal  fjii>  ratb«'r  liiL'li.  ibf  )iiL!lK':«t  ]Mirt  nf  i|i»n<al  exi*eedlng 
I; j-;h  ^f  ^noiit:  ikirval  lie^inninj;  at  nafit.*.  at  a  tlUtathv  fntin  ;-iiuut  equal  t<>  half  of  leii^h  of  head; 
<  I'.rral  .»hort.  1.0  in  its  liase.  1.75  in  sn<>iit.  its  live  niaiyin  Uinatf ;  );ill-openm}r  oblique,  itfl  width 
'L:iiin:r  ^Kiy*:  ••!  [it^'torul  and  1.7*^  in  isthmus:  t-inl  of  tail  rath«'r  blunt  and  little  ctiinpresMil. 

ifMUU'I  •.■i.»i"ir.  in  spirits,  lijrht  »»livajvt»us;  niiiii«l  br^wn  ^JH^ts  in  4  series  nn  side,  extending  on 

n-al  )«iit  l»e*i»iiiiii::  fainter  •m  tin:  >eti»nd  «i«Tie>  mi  lati'n&t  lint',  the  sjMits  «»f  tbinl  nmstly  smaller; 

Triif  difft*n-nt  Maries  Mil  iM'ti  I  lies  alternatiriir  n-irnlarlv.  xMuetimes  withmit  tiflinite  unler:  diameter 

:ii»M  "i  sjNit-  ill  Mji|i»'r  -  st/rie.-  fx»*ee«lin)jr  sn^iit:  a  fuurtb  M-rie?*  t.if  iini»h  Mnaller  ^|H»ts  i  nnt  half  the 


Ki...  1  •*._.»/...  •„•,.». 


!•'     ■ 


■l:;.':.  .V  -w.i.Ii 


■111  :i.t  •'.  J"' 


^lii^-Vr  «•!   larir*^T  iiiii*>-  ab^ni:  y-iilt' ••!  Ih-Hv.  alim-t   tli-ajijK-ariirj  "H   tail:  •iiuall.  irrt*i:ular.  nn»r»*  or 
"*  '■••r.ib;»-:,t  --|Nit««.<n  upi^'r  lialf  «>f  dt»r-al.  th»-  tin  narr«i\\l\  inanjiii'-d  \\\\\i  \^hiti^ll:  anal  )ilaiii,  livrht 

\  ai^i-.ii»:  |*-*-T'"ral  with  1  *tr  '2  >niall.  nb^nrt-.  }»r'-\vii  <;.■'?-. 

<»!.»'  tint-  !»;«-i-iiiien  :No.  i'*!**!?.  \'.  S.  Nat.  Mu-.    .   L'4.L'.'i  irii  In-   i:j  l»ii;:tli.  wa-  takiii  at  .b>hn>t«iii 

iXuA.  d\f\\t  7«"'  mill-'  '-•iiitli\w>t  fi  \\i*-  IIa\iaiiaii  I.-laipl-,  in  tf:i-  xpriii-j  i.f   i*»*»H.  by  tlir-  i-aiiTain  ••!  a 
"**>tl  U-injii^ij.^  !.■  tbf  N'lfib   I'aiilif  <  I'laii"  <  "'»i]ijiaiiv. 

■  ■•'    .  .•■        ■■,..  -T.i.tr.  .V  -wa.ii.  I'r.H-.  r.  -.  N.iv  Mi;-..  \'    :_■  .   I  ..;.  «    >«_■  Johnston  Island. 

Genm  52.  CALLECHELTS  Kaup. 


-    i»^  til    :-i4»ti*  •     '"ii     iii«^«mn»^     ip""i"i»-i    •>!      lilt       iii4«ii'ii''i-.  i-v.iiii'.  I  III""     i;i|iii-     <'>iiiiiii|-*>>il«.^liiri|iil|j. 

■r»-»- Ka.-t  Indian,  and  tme  Hawaiian  >ji»-iii-.  whiili  ajiii-  :ii  Tin-  i"!'.!!..';!?!'.  r'.iiipnsM'il  UnJv.  a)»"MMni- 
t  j»-i!j.ral  iJn-.  an>l   tlie  anti-ri«ir  in-»-iti'in  ■•!  tin-    li-r-a!.      In  i-tli^-r  ri'.-j»»'f  T-  '''i!i',.hri>jf  i-  rlurf  t.i 

'I'ftiihth"^. 


.>   K'.'_fi  Km  up.  ApO'lr-.  -"?.  1"^'*^    'i>ii  *i ' 


i 
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41.  Callechelys  luteuB  Siiyilcr.     Plato  8,  tiff.  1. 

Hea<l,  iiic*aHiire<l  to  upp«T  e<l};e  of  ^in-ojieninK)  l'>*<^  i"  length,  10.5  in  head  and  trunk,  6.7  in 
tail;  snout  7.1  in  hvml;  cleft  of  mouth  .S.4.  I^mIv  extremely  long  and  slender,  tapering  grafiiially 
from  head  t(»  tail;  depth  at  gill-o|M>ning  2.7  in  hea<l;  width  of  iKKiy  1.4  in  <lepth;  g^ll-|>ouchei4 
greatly  expande<l,  making  head  <leei)er  and  hnuuler  than  iMMiy;  Hnout  nharp,  projecting  two-thinls  of 
itH  length  U'yond  lower  jaw;  eye  midway  In'tween  tip  of  Hnout  and  angle  of  mouth;  t4>ngue  fnnall, 
fnH'  on  sideH  and  at  tip;  t(>eth  on  jawH  and  vomer  projeeting  Ijairkwani,  movable  thcaigh  not  deprew- 
ihle;  .'S  large  eanint^H  junt  ]M>8terior  to  uoHtril  tul)es,  the  nu^lian  one  lieing  anterior  to  tip  of  lower  jaw; 
2  nhort  rows  of  teeth  on  vomer,  a  single  n)w  on  maxillarit**)  ami  on  lower  jaw;  anterior  nostril  with 
a  tnU'  t*i|nal  in  h>ngth  to  diameter  of  eye,  inferior  in  iMwition,  halfway  l)etween  tip  of  nnout  and  end 
of  dosed  lower  jaw;  |M»sterior  nostrils  on  lip,  Ix'low  the  eye,  pn>videil  with  an  anterior,  valve-like  flap: 
gill-openings  slit-like,  inferior,  distance  Ix'twt^en  lower  tMlgt^  of  o|)ening8  equal  to  half  the  length  ol 
snout;  width  of  gill-op  >ning  e<{ual  to  distant^  from  tip  of  Hnout  to  posterior  Itorder  of  eye.  DorHal 
inserted  on  octMput  alM>ve  angle  of  mouth;  height  at  a  iM>int  alM>ve  gill-slit  tH|iial  to  distance  between 
tip  of  snout  and  jHisterior  Ininler  of  eye,  alM>ve  anal  o|H'ning  iHjual  to  width  of  gill-slit;  fln  not  reach- 
ing tip  of  tail;  memhrane  thin,  the  niys  InMug  di.^'tinctly  visible;  anal  insertecl  immediately  Ijehind 
vent,  its  height  espial  to  half  the  width  of  gill-o{H>ning;  tip  of  tail  sharp,  there  lieing  no  iraudal  tin: 
pe<!t4»nds  alnent.  , 

Color  in  alcohol,  white,  rather  linely  blot<'h(Hl  with  brownish  black,  the  Pilots  not  so  numerous  on 
ventral  surface  as  elst^where;  fins  coIohmI  like  ImnIv.  In  lif«>,  the  up(K*r  |»art^,  inclu<iing  dorsal  tin,  arc 
white,  mottltMl  with  Mack  and  lemon-yellow;  under  {uirts  white,  rather  B[>ar»ely  mottled  with  black, 
except  on  throat,  where  the  s|)ots  are  numerous. 

One  example,  'J'2.',\  inches  long,  cjuight  while  swimming  aUmt  the  ship  at  night,  attracte<1  by  the 
lights. 

TyiK»,  No.  5()S«»4,  r.  S,  Nat.  Mus.,  southern  coast  <»f  Molokai. 

Oill'rhrh/n  hiUiin  SiiydtT.  Hull.  V.  S.  Fish  <^>inin.,  XXll.  VMfl  (.ran.  111.  IHOI),  517.  pi.  :{.  Hk-  .*>,  AlbatroBB  Station  3891,  near 
the  Routhern  coast  of  Molokai. 

Family  XXXIl.  MORIXOUiD^. 

BimIv  cylindrical,  more  <»r  less  slender,  the  tail  much  shorter  than  rest  of  lioily,  usually  bluntish, 
with  a  tin  at  the  top.  lN»sterior  nostrils  in  front  of  the  small  eye;  mouth  small;  ttvth  small,  uniserial; 
gill-o|K*nings  rather  narrow,  inferior;  heart  i»lac«»<l  far  Ixdiind  the  gills;  {lectorals  small  (»r  wanting: 
dors;il  tin  low,  m«>stly  continnl  to  the  tail.  Small  e<»ls  of  the  tropical  seas,  often  very  slender  01 
worm-like,  and  noted  for  the  extn*me  sln»rtness  of  the  tail.  The  genera  an*  chjsely  relate<l  and  2  ol 
them,  Mnriinjna  ( ■-l\aitnfMntrii=Stllhtiwit,'<)  and  Aphthn/mirhthifH.aw  found  in  the  West  Indies  as  well  at 
in  the  P^ist. 

Oenni  53.  MORINOUA  Gray. 

Characters  inc*lud(Hl  with  those  of  the  family. 

Mitriiif/mi  iirny.  III.  liul.  Z«m»1.,  II,  H>f-  1  (lintun'it), 

St  ilhii>ru{<  J  urdau  A:  BollinHU,  rnw,  1'.  S.  Nat.  Mus.  1h.v<.  .Ml  \  tit  mini  ft). 

42.  Moring^a  hawaiiensia  Snyd«'r.     Plate  8,  fig.  2, 

Hea»l,  measured  to  gill-o|H»ning,  15.4  in  length;  tail  .'i..'l;  tlepth  4.1(J  in  head.  BimIv  cylindrical 
and  extremely  elongate,  the  tail  tapering  to  a  sharp  point;  snout  jiointtnl,  its  length  6.7  in  head; 
lower  jaw  projecting  I M'vond  upixT  a  di.^tan<'e  etpial  to  diameter  of  pupil;  cleft  of  mouth  extending 
l>eyoiid  eye  a  distance  4M|ual  to  pupil;  tct'tli  on  jaws  an<l  vomer  sharp,  long,  and  fang-like  anteri4»rly: 
tongue  a<lnate  to  f|(H>r  of  mouth;  eye  very  small.  tlH>  diameter  eipial  to  aliout  5  in  snout;  gill-o(H'nin^ 
a  vertical  slit,  e<|ual  to  1.7  in  length  of  snout;  lateral  line  slightly  an»he<l  al)ove  branchial  chaml>er, 
discontinued  al)out  a  head's  length  from  tip  ol  tail;  numU'r  of  jsjres  113.  Peirtorals  present,  minute, 
the  rays  easily  <listinguishable;  the  l>:ise  eipial  to  hall  the  gill-o[)ening,  length  a  little  less  than 
diameter  of  pupil;   dorsal  and  anal  tins  scarcely  develo|H'd,  indicated  by  slight  ridges  conmiencing 
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about  a  bead's  len|i:th  behiml  anal  (»peiiinie,  ^niwin};  larj^er  an<l  more  4lit*tinot  in  ivgion  when*  lateral 
lioei^easee;  iraudal  fin  iliirtinot,  pointe*!,  itsu  len^rth  equal  to  wi«ltli  (»t'  iiiterorUital  Hfta^v. 

Color  in  alcohol  pale  brown,  no  8pi>ts  or  ban*. 

( toe  8|iei*Uiien,  12.6  in«*hes  lonjs,  from  IIi»n4>liilii  reel.     Tyj>e,  No.  rH)8*v»,  ('.  S.  Nat.  Mib». 

CltMely  rvlated  to  .If.  jitntnictu  of  the  Kai>t  In<iieii,  but  differin^r  inm\  that  siH't'iei*  as  de&k'Hbeii  in 
fiavin^  pei*toral  &ns  with  ilistinct  ravH,  lon^JT^T  head,  and  loiit^r  tail. 

jftwimrmi  AdtruiirMM^  Snyder.  Bull.  L'.  S.  Finh  ('omin..  XXII.  l^i  >  Jan.  19.  lv*m).  .'>17.  {»!.  a,  tlK-  t>.  Honolulu. 

FamUy  XXXIII.  MIR^XID.^.— The  Moray s. 

The  ytursniiiLr  repre«ent  the  meet  de^nerato  tv^n*  of  €»els  so  far  an  tht»  skeleton  is  ei>n<*emetl,  and 
they  are  doubtless  the  farthest  remove<l  fnmi  the  iiion»  typiral  tishes  from  which  the  eelH  have 
de94^*eiHleil.     The  et^^ential  ehanu^ters  «)f  the  faiiiilv  are  thus  stati^l  hv  l>r.  (lill: 

^'CoUxvphalous  .\|M>dals  with  <*oiiio  head,  fully  develo|KHl  o(K'n'nlar  a{»(>aratus,  Ion);  and  wide 
ethmoid.  i»osterior  ma.xilhnes,  ]»au<*iserial  teeth,  pxindish.  latrnd  branchial  ai>ertures,  diverniform 
verti^-al  tins,  iteetoral  fins  (typimlly )  suppn^^t^l,  s<'aleh*ss  skin,  n'stricte«l  interbranehial  sliti*  and 
very  imjierfeft  branchial  skeleton,  with  the  fourth  bninchial  arch  nuMlitic»l,  strtMijfthentHl,  and  sni)- 
^M»rtini;  pharyn^seal  jaws.'' 

The  niorays  may  l)e  readily  distinguishes  1  from  other  tH>ls  by  their  small  n>und  };ill-o)M*ning8and  by 
th^  ifcl)HMice4»f  pectorals.  The  iKMlyand  tins  an*  covered  by  a  thick,  leathery  skin,  the  (Hvi]>ital  re^^ion 
ij»  t*l**vate<l  through  tlie  development  of  the  stron«:  mus<les  which  move  the  lower  jaw,  and  the  jaws 
are  u.«iuilly  nam>w  and  anne«l  with  knift^like  or  else  molar  ttvth.  These  tvls  inliabit  tropical  and 
siil>tn.)pical  waters,  Ijeinj;  es))ecially  abundant  in  crt^vices  alxiut  ci>ral  reefs.  Many  <»f  the  H|KH*ie«  reach 
a  b&r^  size  and  all  are  vora«*ious  and  pugnacious.  The  o>loration  is  usually  strongly  marked,  the 
«i»b>r-<vlls  being  highly  sj>ecialize«l.  We  exclutle  from  tht»  Mitruniti.r  the  genus  MijnKtmtjer,  fnun  St. 
Ht*l«*na,  whit'h  has  pectoral  fins  and  is  proba)>ly  the  tyjn''  of  a  <listant  family.  The  rtMuaining  sjiecies 
are  r<eferable  to  10  or  12  genera,  most  of  which  an*  found  in  .\merica.  Alnuit  120  siHH*it»s  are  known. 
Th*;*  Murxnidx  without  fins  are  the  simplest  in  structun*,  but  their  «"hara«ters  are  those  of  dtxratl^tion, 
an«l   they  are  farther  from  the  primitive  ."^tock  than  such  geneni  as  Mnr:tnii  or  Kuchfhjcon-. 

'^   ^'*?rUcal  tin.*"  well  develope^l,  dontal  IteKitming  <»n  head. 

ft.     F*«]«teri«»r  niRStriH  tubular;  '1  pairs  of  nasal  liarlwls  preJH'iii Muntnn,  \k  »7 

^*-     I*0f4erior  m»*triN  not  tiihular.  smnelinies  with  a  miMil  Imnlrr. 

*"-     Anterior  nostril  ver>-  largt*.  a**  lar^e  a.s  oye,  with  «lilate<l  iMinltT  Mii;)irt'><tiMK  tlie  u«istril  of  a  hi*r*i' . . Kurhtli/mnfMi,  p.  90 
*^>*-  Anterior  nostril  not  .•*«>  large. 
<i.  Teeth  motitly  acute. 

e.  Pwterior  n4«tril8  with  inroiLMpicuoU'*  rims  or  noii»';  snout  uiiMlcratr iitjmm4hornx,  p.  91 

ff.  Posterior  ncwtrilM  with  ooaxpiruous  funnel  form  Ininlfr.  vtiout  vi-ry  loiijf  and  |-iiiii«M| EurtjuujcUia,  p.  106 

*W.  Teeth  mostly  blunt  or  molar Kehhlna.  p.  105 

*^'     ^'^rtioal  fin*  rudimentary,  confined  to  entl  of  tail. 

/.  Only  anterior  nostrils  tubular;  tail  al»out  a-  Iouk  n>i  trunk Iroptrrygium,  p.  Ill 

ff.  Both  anterior  and  posterior  ii<j>trils  tubular;  tail  much  ><hort^r  than  iriiiik St^utictiria,  p.  11*2 

Oenni  54.  MUBfNA  Linnsni. 

This  genus,  a«  now  restricted,  contains  some  10  s|>ecies.  found  in  tropical  seas,  distinguisheil  from 

' i^ ***  mAhoftix  2iT\t\  from  the  rest  of  the  familv  bv  the  preM^nre  oi  2  pairs  of  na.»*al  barl»els.     The  name 

"^'*'*«#7iii,  originally  applied  to  all  eels,  shouM  In*  restri«'te«|  to  the  group  typifit»<l  by  Munntu  htleiui. 

M,*  as  first  limiteil  by  Thunl>erg  &  Ahl,  in  17S9,  tt>  the  «*els  without  |»e«'toral  fins,  those  with  such  fins 

**^*»\>;  jjet  off  as  Ophirhihus,     The  nominal  sjiet-ies  of  the  foll<»wing  key  are  doubtU*ss  color  variations  of 

^^»»gle  sf»ecieH. 


m  Linnff-u.s.  Syst.  Nat.,  Ed.  X.  244,  IT-V*  {hrlrna.  etc.,  after  }fui:inn  .\rtcdi.  licn.  IMm'..  'J:i.  17.i8.  in  jMirt.  including  all 
eels,  and  Muntna  Klein,  Hi«t.  Nat.  Piw.,  is,  1742.  in  jwirt.  iiuludiuK  all  »cK  wiihoui  pectoral  tins);  ThunU^n?  & 
Ahl.  De  Mursna  et  Ophiehtho.  6.  17^9  (reslri«*ted  to  h*hna.  etc.,  including  sj»c«ies  without  i»e<*toral  tin.sj;  Giinther, 
and  of  author*  generally  (not  of  Bleeker  >. 
^iwphiM  Lac^pe<le.  Hirt.  Sat.  PoisH..  V.  630.  ISW  .  hthua,  etc.) 
^«**4afliiiranMi  Kaup,  Cat.  Apodes,  95, 1856  (yuUala). 
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I  liix'. 

H>tH  KiimUtT,  iuTmintr  tattr*^  <ir  ItvH  rlLnllnc-l  vertfiwl  ntttn:  ditrk  Ijnrttn  mvti  Id  2  ItJiigitudiiui  nj 


43.  Hurana  kailuee  Jtinlmi  &  V.\i 


hih, 


uiii-.- 


v,UU2  l< 
Iiftli;  II 


I  totHl  k'liKtIi;  ilcplli  ll.-'i;  we  U  in  hea<1:  xiKuit  <!:  inlenirliilal  12;  gape  2.75. 
H.  p^toiit,  aiiiliii'xlcrati'ly  i'ciiii)irtw^ii:  iliribiiiiv  fmiii  li|iiif  Himit  to  vent  lem  than  that  (mm 
lall  liya  <liMluiii-i'  i'i|iih]  t»  tu'<i-thjnli'  IciiKth  iif  li<^<l;  hiwl  very  wnull  and  jiiMnled;  anout 
[■,  till'  }a<Mi  i'i|iial,  till'  Iriu-iT  I'lirvtM)  m  tliiit  tlie  niiHilU  iIih-s  not  (tim|il«tely  cIom';  lijif 
li  jilinttiiin:  cacli  fuif  III  iijiiitT  jaw  uitli  u  Hint;!*!  rfrk-M  of  iiiic<|im1,  HharptHh  nanine-likc 
>[  »liii-li  ii-ii  wiiij-k-  ili-pn-fwibli'  fan):-likf  trnrth  ni>ar  niiilille  of  Hide;  {ront  of  median  liiw 
'lmr,i.  Fari);-likt>,  ilt-jin'Hiiililc  l(-<!tli;  iihiifl  i>f  voiiicr  with  n  niikIh  Heriei*  of  nhort,  movable 
r|i'  iif  liivi'iT  jan'  with  a  fitiglo  HfricH  ••(  iiihiiiibI,  tiharji  i-aiiine.-i,  llione  in  front  larfjeet;  eye 
y  iH'Iwii'ti  aiiiili-  i>f  month  and  lip  uf  Ntimit;  uiiti'rior  tiiiHtrilK  each  in  a  pointed  fllament 
ii'  iilHiiit  1i:ilf  tliHt  of  I'vi',  HJIiiatiNl  at  ti]>  of  Htiuiit  jiiut  almve  li|i;  poeteriur  nuatrila  each 


wllh  a  Ionic  filaini-nt,  <H|iial  tn  Htmiit  in  h-ntrth,  ami  ."iMii 
orliitid  K|iai'e  vitv  narniu-  and  flat;  gill-oj^'tiini;  >-iii:il],  ni^ 

lironiid  ri.lor  in  lift-,  dark  bn.wri.  with  liii>'  yi-lli.w  :i 
vfllr>\v  prtKloniinatiiiK  on  anterior  )Hirt  of  IhuIv:  t'lid  uf  l:i 
anal  .liill.liirk  nil,  with  mIioH  initc  lKindx)).>ni.>n'.l  »iili.l. 
trroiind  rolor  of  I'hi'i'k  nnil  llir.Mt  y<'llow,  with  |»<1i'  >^,».|. 
|iiil.- l.hi.'k-iKlj;i-i  kir!-:  tiin  ..f  jaw;<  l.rijrhl  rural  n-.l;  li]^  i 


id  l>lai'kir<li  fjiolfi  anil  retii-ulalinK  linef,  the 
I  dark  )>iir]>lii'h  hniwn;  edge  of  ilonwl  anil 
rki'raiid  with  Kinall|ialf  fpotf  iiiterr'pfrMil; 
iM.riluriil  with  blai-k;  jaw  onu^'  •*"'■  wi'h 
^tril  hlaiiienln  lirijcht  nil. 


I,  iMidy  with  a>rroiLii'l  nilur  r,f  lij;lit  jiniyi-li  lini«-n,  marked  witli  Hne  whitii^h  linw 

irHiic'ki-,  aii.l  |.ri.fu-cly  .■nvi-r.il  will,  iiiiiiinroii- wiiall,  r. 1,  white  Mj-.tH,  each  ix-ellaleil  with  lilark: 

inioiitr  tlit'sf  an'  sr-iittiTi''l  hiivr  Mark  r<|>iit^  anil  liloli'lieH:  white  s|hiI;4  finalletit  onlai-k  and  larye^t  mi 
H'lly.  wli.T.'  ><uiiu'an'U  <  brye  iL-eyi':  al<r»ad,  iliirk  brown  liar  over  niijie.  extendiiiic  cm  tiide  to  level  of 

-y.-;  t..|.  of  hi'ad  and  ;• it  with  line  while  M|">ts:  Mi'  of  ><i>oiit  with  a  wellxlellneil  vertieul  while  l<iir 

lixint  niiilway  Ix-ln-.-i'ii  eye  and  li|>:  a  ^hort.  wliile  line  ilownwanl  ti>  inonlii  fruin  fnmt  of  eye,  and  a 
litiiiliir  Inii^i'i- cini'  downwaril  and  Ku-kwarrl  from  |«i>li-riiir  lowi-ranule  of  eye;  lower  jaw  t'riisseil  hy 
I  V-sliapi-d  wliiti'  Ikio  o]H'ninii  fnrwanl  and  iKinlfn-d  liy  darki-r:  liji  of  jaw  with  2  oblique  white  Wr^ 
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ar|*ntF>l  )>y  a  iiaiT'-w  lin-wii  liiir:  la?1  V-^ha[iiil  w)iit4>  Inir  cxlf  ii<liii)f  aiTRti  unfiWoF  miiuth  ami  fonn- 
iu:ilaiv>-  whUi-arvaal  liLm-nf  ii|>|H'r  jaw.  WUin-l  whicli  tlieuiijfli-of  tlir  inoulli  ii<<)arkl>niwn:  iiiniilf 
-■f  iii><ui)im'ittli-il  l>niwn»M<l  white:  iui>«l  liltiiii<-iil!<[ii-it(ltHl  wilh  liniwiiani)  white;  thrnat  light  bniirn, 
vrtiliiiF^  white  f\"\^.  :oiiip  if  whii'li  iiiiitt-  l><  (•inuolihint;  ^'|H>t.■'  orlincif:  );ill-o|iciiin|f  uol  BUiTuun'l«il 
111-  .Urk;  aiial  liti  'iarlt  hniwn,  i*rn*iHl  liy  ulmiit  -"H  slmrt  whiti-  liai^:  jHn^erior  portion  nl  tail  cnwcil 
tit-«li<iiit  lit  ili-itiiii-i  hilt  s-imewhat  irnyiilar  veriiisl  whiti'  l>ur>.  wliii-li  exteu'l  up"HJ  Oorsal  awl  anal 
■ins:  ti|Mjf  tail  Imiwnisli  lilai-k.  with  I  <ir  2  whitinli  s|>r<'ks. 

Vir  havf  rxamiiiol  the  fnllnwiiiK  ^iiei-iitienx  ■>(  thix  f>.riM:  Tli>-  lytv,  fn>m  Kaihiu.   Hawaii:  a 

i<[m-iti)^i  Milt  fniiu  I^y«n  iMlanil  l>y  Mr.  Max  S'hlfiiniifr:  'mr  fnnii   Ilnnoliilii,  i<cnt  liy  Mr.  K.  L. 

Bi-nub:  ••Uf  0<ilUi1r.l  Uy  llic  .I/Aufr<w<  at  Ifoihitiihi.  un<l  Hii<>thiT  ut  Htutioti  .'MHI.  in  Nai>ili  Harlior. 


This  i'|irt'it:i<  U  jmt.ijt^-t  to  KiMtt  variation)!, 
b-  M-r /..«,,.r..  has  l«-ii  .h-w  ril*.I  *.  r..|h.w, 

IIfuiI  '.':'J^  in  tnink:  hmrl  tunl  tniuk  'J.i^t  i 
n>-iii  alB->il  -i.:t  in  lira-l:  inonlh  atmut  2.2. 

It-li-  rttlii-r  -liorl,  .|ti-]'.  oiln['rri<».'i.  lln- 


•'.^'•■•-ialh- 


Ttii-  fonii  •IcwTilieil  hy  Jpiikin.-^ 
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i"*l  Willi  a  iiui.iUt  of  \m,Tv>:  origin  .'.f  ili.r-i.l  ai-.iii 
>n'l  irill-..|,-i,ir,uv  thr  lin  nith.-r  hiuh.  .l.-.r.ii..^irn.'  [--( 
'■■nrtii-ii!Hiili.l„r.ali«..lanal. 

'■■■l-p  ill  lif...  v,-rv  l.ri>rlil.  tin-  Kroiin.im.rk  ..l  li 
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''-«'1  an.|  aiu>l  lin:  l.l:i.-k  as  w.-ll  us  l.n.un  >)».<- sin:ill.  ^rr.-.'iilarly  |.l:..'.-.[.  I.nl  »;. 

"''■'ir,K..,f  H),i„.  ^,.,t^;  vvry  1>rlllii<nl  n'>t  on  :-i 1  tiii.l  jaMs:  ii..  .i:irk  loutx-i 
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'■".'*t-  ■■■■ll.i-Inl  in  ISS'I  l,v  l>r.  J.-nkins  (r.in,  tli.-  .-..nii  r.-.f  in  fr.-iit  ..f  II011..I11I 
''■■■ 'WW),  IS  im^hw  long,  «a.- ul.tain.-i  for  ii>  ai  Kailoa.  lla»aii.  I.\  Mr,  'l-.l. 
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The  fonn  railed  Afunaia  kauUn  by  Jenkins  i»  dkiacrWyeil  an  follows: 

Head  7.3;  depth  16;  tail  a  little  longer  than  head  an<l  tniuk;  snout  4  in  nead;  eye  1.5  in  8nout: 
intenirhital  2.25;  mouth  2  in  liead. 

IVmIv  elongate,  coinpreBHetl;  tail  ta)>ering  (xinteriorly;  heail  elongate,  pointed,  sides  swollen  a  little 
alK>ve  l>ehintl  eyen;  Huout  long,  nlightly  convex  in  pn»tile;  mouth  large;  jaw  arehe<l,  not  iH>mpletely 
cloning,  upi>er  nlightly  the  longer;  teeth  uniiMmal  in  jawH,  <*ompressed,  w^ith  long  canines  with  inter- 
vening Kinaller  teeth;  2  laiye  deprensible  canines  on  vomer;  3  <»r  4  laiige  depressible  canines  below  eye, 
forming  an  inner  series  on  each  side  of  up}ker  jaw;  lifis  thin,  not  concealing  teeth  when  mouth  is 
close<l;  eye  aln^ut  midway  in  length  of  mouth;  nostrils  in  long  tubes,  the  posterior  larger,  equal  to 
eye;  inten»rbital  siMK-e  Hattemnl;  gill-oiiening  small,  0.75  in  eye;  ro<»f  of  mouth  withasiugk^  me<lian 
series  of  small  teeth  lK*gi"ning  lielow  front  margin  of  eye  and  nnining  back  well  1)eyond  its  ]M»ste- 
rior  margin;  dorsal  l>eginningm^rly  midway  lK'twe<Mi  (Hirnerof  mouth  and  gill-opening;  caudal  small, 
roumliHl. 

Color  in  life,  light  bniwn,  with  2  longitudinal  n»ws  of  <lark  brown  spots  about  the  diameter  of 
snout  gradually  fading  into  one  row  on  the  ]»osterior  ]K)rti(m  of  the  tail;  many  clear  white  sp4)ts  as 
large,  or  larger  than  pupil,  over  liea<l,  IxMly,  tins,  ami  tail,  many  of  the  S|)ots  forming  more  or  less 
(listing  vertical  rows  over  tins  and  dorsal  inirtions,  some  i^onfluent  on  throat  and  l>elly,  each  one 
snrrouiule<l  by  a  dark-brown  margin;  alMMit.'U)  white  siH>ts  crossing  the  ventral  line;  nasal  tul»es  bright 
hmI;  bright  n»d  bars  on  snout  and  lower  jaw,  and  bright  nnl  undulations  posterior  to  angle  of  mouth. 

( '4 »lor  in  alcohol,  brr>wn,  with  the  white  and  dark  bn)wn  s|>ots  distinct;  white  SfMits  edged  with 
dark  brown;  bright  re<l  undulations  ]N)sterior  to  angle  of  mouth  fading  out. 

A  single  siKM-imen,  the  ty|H',  No.  5(Mi84,  V.  S.  Xat.  Mus.  (original  No.  304),  13  inches  long,  taken 
bv  Dr.  Jenkins  fn>m  the  coral  rocks  on  the  nn^f  at  Honolulu  in  1889.  The  AflnitroM  also  obtaine<l  an 
example  at  station  3HK1,  Napili  Ilarlwjr,  Maui,  in  liH)2. 

Miinriia  ktiihnr  Jonlaii  Ai   Kvonmiiiii.   Bull.  W  s.  Fish  Comjii.  iwrj   (.Vpr.  11,  1903^.  ir>5.  Kailua,  Hawaii  (typ**.  N«».  .tOiJU. 

('.  S.  Nat.  Mus.):  Siiy<l«'r.  up.  tit.,  l*Krj  i.lan.  1*<.  IVHM),  r»lH  (Honolulu:  AllMtniiw  i«Ution  3881.  Napili  HarlNir.  Mauii. 
Miiaemi  lampm  .Frukiu.s.   Hull.  W  .<.    Fish  Conuu..  XXII.  I'J^J-J  (S^'pt.  2:J.  1«K>.  41».  fljc.  3,  Honolulu.     (Tyiie.  No.  TiJUiHi. 

r.  S.  Nal.  Mu.s.) 
Murititn  k-rtHila  Jenkins.  Hull.  V.  S.  Fish  O-onini..  XXII,  VMr2  (Si>pt.  '2:\,  1WK{),  424,  fig.  4,  Honolulu. 

Oenni  55.  EKCHELTHAS8A  Kanp. 

Fore  nostril  funnel -sbafH^l  and  ca|KibIe  (»f  being  shut  U])  by  a  vahnilar  elongation  of  its  himler 
Uinler.  Hinder  nostril  nearly  as  big  as  the  eye,  with  a  raisetl  lK>nler.  Rictus  of  the  jaws  oi>en  in 
the  middle.  Nasal  lM»ne  reaching  as  far  buck  as  the  middle  <»f  eye,  anneil  with  27  ttvth  on  its 
circumfenMice,  a  pairless  one  in  the  middle  and  5  longer  <mes,  l)etwet»n  the  se4*<>nd  and  third  of  which 
stand  3  or  4  small  ones,  lM>tween  the  thinl  and  fourth  4  small  <mt*s,  and  l)etween  the  fourth  and  fifth  1 
small  one.  Palatines  Ki,  whenMif  the  second,  onward  to  the  sixth,  are  supported  l>efore  ami  liehind 
by  small  teeth;  on  the  inner  row  there  are  Si  Iong«'r  acicular  te<»th.  On  the  mesial  line  3.  On  the 
vomerine  no  more  than  2  small  conical  toothh'ts  visible.  Mandilmlars,  22  smaller  ones  in  the  outer, 
and  H  to  K  l4»nger  in  the  inner  n»w,  approximate<l  to  the  Hym]>hysis.  The  eyes  are  situate<l  alxive  the 
middle  of  the  jaws.  There  an'  4  pores  tm  the  up|»er  jaw  and  mandible  difficult  to  find  in  the  |>nnm}« 
skin.     (Kanp.) 

This  genus  is  ilistinguisheil  fn»m  (itfmuitthnni.f  by  theeidarginl  and  dilate<l  jKisterior  nostril,  which 
suggests  the  n<»stril  of  a  horse.  Tin*  tivth  art*  very  mnnenms,  s<mie  of  them  lieing  long  ami  sharp,  a? 
in  the  .lapanese  genus  .Kiimr'ui.  Thes«'  an»  morays  of  huge  size,  found  in  the  Pai»ific,  j»erhaps  all 
belonging  to  «ine  six'cies;  but  if  so,  the  variation  in  the  nundter  of  teeth  is  considerable. 

(I.  Simul  lon^,  .'•.'»  ill  lu'inl;  ryt'  W  \n  suout blrtktri.  \t.  W 

an.  Suout  Mhorler,  (»..'>  iu  hratl:  ♦•Vf  '1  \u  snout  vimtltntuf,  \\.  91 

F.mhiliiiiif>t)tn  Kaup.  WiMiifiuainrs  Arrhiv  1H.V),  21:5  {Itlnkrriw  Kaiip,  A|»«mI(*m.  TJ.  l?N.'»ti. 

44.  Enchelynassa  bleekeri  Kaup.     Plate  10. 

Head,  measured  to gill-oj)ening,  7.1  in  the  length;  depth  9;  snout  5.5  in  head;  eye3in8nout;  inter- 
orbital  space  1.5;  cleft  of  mouth  1.75  in  head;  origin  <»f  <lorsal  on  a  vertical  passing  midway  l)etwt.vii 
angle  ot  month  and  gill-o]K'ning:  height  of  tin  alxnit  equal  to  length  of  snout,  the  membrane  very  thick 
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an«l  lit^hy;  anal  ari.sing  iuiinediately  liehiml  vent.  \ta  height  ei|ual  to  one-half  the  length  of  snout; 
U>th  ikirsal  and  anal  «*ontimi(Mi}<  with  the  very  short  caiKlal;  tail  i^lightly  longer  than  hea*!  and  body; 
aiiifriiir  n«KBtnI  l«ii.'3ite«i  at  a  iM>int  one-third  the  diHtan<*e  Ix'tween  tip  of  nnout  and  lx>n.ler  of  eye,  the 
tr'ijf  with  a  low,  thickene«i  rim  and  a  posterior  flap  e<l)i!eil  with  tentacles;  |MR4terior  n<)»*tril  nituatetl  on 
d"r>al  side  of  i^nout  niifiway  lietween  anteri(»r  nt»stril  an<1  eye,  the  f»i)ening  oval,  Hurroundeil  by  a 
l*pia*l.  thin  nienihraue;  teeth  laiuvolate-tranines,  the  lateral  notrheft  not  evident  on  M>nieof  thenmaller 
*>nr>:  i)i«r*e  of  up])er  jaw  in  2  niwH,  the  inner  one?*  lar>n»r,  their  length  about  e(|iial  to  two-thinln  the 
•  ibiint-tt-r  of  ♦-ye;  a  n>w  of  4  or  5  l<rtig  teeth  on  vomer,  followe«l  by  a  short  row  of  f>mall  teeth;  anterior 
viiiiit-rine  t*^th  and  those  of  inner  serie?  of  jaw  4lepre«*ible;  teeth  of  lower  jaw  in  2  series,  the  inner 
n>w  having;  4  or  o  lanre,  depreasible  f>nes;  width  of  gill-o]H'ninK  e(|iial  to  or  slightly  more  than  half  the 
If nsrtb  111  snniit. 

i'ol«»r  in  aKxthol,  bn>wnish,  with  a  few  small,  darker  sp<its  s<'attere<l  r>ver  the  Ixwly. 

A  very  laiye  example,  52  inches  long,  ap{>arently  identical  with  the  s<*antily  deserilie<I  EnrtwlttnaMu 
fJ*,irri  «.f  Kaup,  was  obtained  at  Honolulu.     Another,  e(|iially  large,  was  taken  at  Sam<ia  in"  1H02. 

A  ■   \';v»i'ij>Mi  tJffhri  Kaup.  in  \Vit^niiinn>  Arrhiv  l*vv>.  I'H.  taf.  lu.  ri^.  H:  Kaiip.  AptMlo.  ?J.  t\t(.  .Vi.  IVit;.  locality  unknown. 

45.  Encheljrnassa  vinolenttLB  (Jonlan  «.v  Kvermanni.     Plate  11.^ 

Head  2.07  in  tnmk;  heaii  and  tnmk  a  little  shrirter  than  tail:  eye  2  in  snout,  1.5  in  interorbital 
-^liLiii-:  >nout  0.5  in  head;  mouth  aUmt  2. 

Bi.nly  n«mpn'She«l,  rather  deep;  head  eompre.'^e*!,  pr>inte<l,  mon»  or  l«»ss  swollen  on  top;  snout 
l«>n^.  |Hiinte«l.  l>ent  over  at  tip;  eye  small,  mueh  nearer  tip  t if  snout  than  comer  of  mouth;  mandible 
l'>iig.  projecting  lieyontl  tip  of  snout  anil  lient  up.  the  mouth  not  closing  so  that  only  the  t\\iiT  of  the  jaws 
ij»et-t:  Up?-  rather  thin,  not  i*«ince<ding  the  teeth;  teeth  biserial,  »»f  more  or  leHs  irregular  size,  tlniee  in 
innt-r  series  much  larger  and  also  <leprei«<ible  like  the  few  large  Vi>meriiie  fangs;  anterior  nostrils  in 
ntbvr  lar^'  tubes*,  sit uate«l  0.H7  of  an  eye  diameter  from  tip  of  snout,  and  the  {xisterior  n<.»strils  at  some 
lilt)*' distance  aUtve  and  anterior  to  fnmt  margin  of  eye,  with  their  rims  s<»mewhat  expande<l  and 
tlattent^l  d<iwn;  inten»rbital  s|ia«v  iijuvex:  gill-o|iening  alM»ut  0.75  of  an  eye  diameter;  l»ody  more  or 
le?^  '»iii*Hith  antl  with  thick,  tongh  skin;  hesid  with  a  numU'r  of  ]M>res;  origin  of  dorsal  well  liefore 
gill-4i)iening.  ora)M»ut  last  thinl  or  fourth  of  sfxiiv  iM'tween  <'orner  ctf  mouth  and  the  latter;  marginal 
tin  aniuntl  end  of  tail  rather  narrow. 

Color  in  alnihol,  dee|»  ]»urplish  brown.  marke«l  all  over  with  very  small  ii;tli.'«tinct  darker  spots  S4j 
that  it  ap[iean>  almrjst  unifonii. 

The  <^ille<'t ions  contain  a  .^^ingle  s|>e«*imen,  tvfie.  No.  5()*>15.  ('.  S.  Nat.  Mus.  (original  No.  03726), 
'J^  inches  long,  obtaine<i^by  Mes-^^rs.  tioldslM trough  and  Sindo  at  Kailna.  Hawaii.  The  spe<'ies  may  be 
i'lr-ntii-al  with  Knrhtlymuv*i  UrrLfri  Kaup.  but  its  larger  teeth,  distinct  na.sal  tiap,  ami  higher  dorsal  and 
anal  fins  :«eem  to  indii-ate  its  distin(*tnes.<. 

*rvmmutM/^nu  rimottHiuf  JoTf\»n  ^  Evemiaiin.  Bull.  V.  S.  FUh  Cuuiui..  XXII.  iMrj  i.\pr.  U.  19u:{>.  Wk  Kailua,  Hawaii. 
^  Xurxma  eamima  Quoy  ^  Gaimanl.  Voy.  Uruuii*.  'J47.  Ivj4.  Rawak  au«l  Wai^iou  Islands. 

Ctoans  56.  OTKHOTHOBAX  Bloch  k  Schneider.     The  Moravs.    -Pnhi/' 

m 

This  genop,  as  here  understi^xi.  comprises  the  great  bulk  of  the  Miintindit,  including  nearly  all 

the  species*  with  sharp  teeth,  the  IjiNly   nrtrmally  foriiie<l,  (»nly  the  anterior  nostrils  tubular,  an<l  the 

ti«in«it  fin  beginning  on  the  hea<l.     I*rh  donojtfil)t,  with  s«'rrat4il  teeth,  bus  U^en  rec(»gnize«l  as  a  distinct 

izenus  by  Bleeker,  but  the  character  in  <|uesti<»n  disap{K*ars  by  degnn's  and  .<(vms  not  to  l»e  suitable  for 

icenerii- distinction.     The  niorays  of  this  gi*nus  are  every  when*  abuihlant   in    the  tropical  .•^ea.s  where 

?-»nje  of  tlieni  fwich  a  great  size.     They  are  the  most  a»tive  an<l  \oracious  of  the  eels,  often  showin); 

much  pugnacity.     Most  of  them  live  in  shallow  water  aUmt  riN-ks  or  reefs. 

ff'/htH'ifhonix  Bl«tf-h.  lohtliyohi^ia,  Xfl.  71.  1797  intiru/nliin. 
I.;'-^l"Hti*  MH'lellantl.  Calcutta  J(»iini.  Nat.  Hi^t..  V.  IMI.  171  >lHfnihi    Hi*  . 
T\.tr*0UHiiif  Mc<'irlland.  CalcuttH  Jouni.  Nat.  lli.»t..  V.  IMI.  174    rttirnf.tht  .Usrthitux. 
*''i't*ni  KaU|>.  C'al.  Apod<f<(.  70.  I>4n6  lv«tm»Tiiu*  t»flh  molar  >  ntftifi'ri  . 
hf'uHntntmion  Kaup.  1.  c.  9&.  1856  \kuMi —iml^Hrtiinfttnt  i. 


aPIate  lalx^led  Hifmnt^httrax  rimtlt^ntui'. 
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1)nn'opftis  Kaup,  Neiio  Aulahnliche  FiH<>hi*  <U\s  IlaiiibiirKcr  Muscuiuh  Narhtra^  1,  1M5V,  in  Abhand.  Natur\i'if«enM*haft,  lY, 

185H-1SC«>  {irftttiihali   JiiHihrU). 
I'tiwlonuithi*  Kaup,  1.  v.,  22.  lHr*9  nnrUatuit). 

ytoinitnnm  (iiranl.  V.  S.  MfX.  Bound.  Surv.,  FIhU.,  76,  IHW  {nigronMrffhudu—oceUatus), 
Fgt'ittlomuro'nu  JoIini<oii.  I*nK*.  Z4M>I.  S4k'.  l»iidon  186'2,  167  {tMidrrenfiti). 

a.  Vomer  with  teeth. 
6.  Vomerine  teeth  nharp  and  pointed. 
('.  Teeth  in  more  than  1  Keries  in  one  or  l>oth  jawM. 
(/.  T<«elh  bi.Hi'rial  in  eiieh  jaw. 
f.  JawH  not  completely  clottinK.  the  teeth  not  concealed  by  the  lip«. 

/.  Jaws  abonl  equal rurofctu*,  p.  vr2 

rr.  JawH  completely  chwing,  the  teeth  concealiMl  by  the  lips. 

if.  Kye  com|>arativeIy  small,  2.67  in  !*nout inpmHun.  p.  «! 

!/(f.  Eye  lunfcr.  1.67  in  snout uulmtjru,  p.  V»l 

d</.  TtH^th  in  unequal  numl)er  of  series  in  np|K>rand  lower  jaw. 
ft.  Vomer  with  lanfe  depresslble  fangs  in  fnmt. 
/.  Vomer  without  tei'th  excepting  the  fangs;  ti>4>th  bi.«<(>rial  in  upi>er  jaw  and  nniserial  in  lower. 

itrarUitHuMa,  p.  M 
a.  Vtjmer  with  a  series  of  alxtut  6  .'•nniller  teeth  on  shaft  liesides  the  fangs  in  front:  tt'tth  biserial 
anteriorly  and  tri'>erial  (Misteriorly  in  up|K'r  jaw;  bisi^rial  anteriorly  and  unis4'riHl  |MMtte- 

riorly  in  lower frrtnl(f,  p.  «J6 

hh.  Vomer  v  ithout  large  fangs. 

j.  Teeth  of  lower  jaw  uniserial;  vomer  with  a  single  me<lian  series  of  8mall  teeth IruroMUiuM.  p.  % 

j}.  Teeth  of  lower  jaw  bis4Tirtl;  vomer  with  3  short  sharp  teeth tniiulHo;  \k  ^ 

rr.  Teeth  unist'rial  in  each  jaw. 

k\  V<mierine  te<'th  not  large  and  fang-like. 

/.  Vomer  with  a  row  of  small  sharp  teeth:  jaws  e<{nal utun/er,  p.  9V 

//.  Vomer  with  only  5  small  teeth:  lower  jaw  somewhHt  projecting hermtti.  p.  «$ 

kk.  Vomerine  terth  largt>  and  fang-like.  dcpresNible. 
vt.  Vomer  with  numen)us  teeth. 

>i.  Vomerine  teeth  not  fonning  a  fork  in  front undutattti'.  p.  9P 

»♦«.  Vomerine  tcrth  forming  a  fork  in  front Harimoi'ffitmtim,  p.  99 

mm.  VonuT  with  but  few  large  fang-like  <lepn»S!*ible  teeth. 

o.  Vomer  with  hut  1  fang ;ji^hltitntn>ntfhi.  p.  lUU 

(H>.  Vomer  with  l»ut  2  or  :i  fangs fttttiU.  p.  luo 

ItlK  V(»merine  tet-th  short  and  b!unt,  or  rounded. 

/«.  .\n(eri<»r  nostril  in  a  long  tulN*.  alsnit  2  in  eye. 

«/.  Tail  |M»intrd.  miMlenitely  sh*nder;  mouth  not  (*<»mpletcly  closing ifitin*larfinf'n,  p.  101 

V7.  Tail  blunt;  mouth  eomplet«'ly  chwing. 

I".  Kye  large.  I.IC.  in  sn«iut hiloHin.  p.  102 

rr.  Kye  small.  2..'»  in  snout tiuUiuiji.  p.  103 

;//*.  Anteror  nostril  in  slu»rt  tub*',  mort*  than  2  in  eye ^lUitiit.  p.  lo3 

aa.  Vomer  t<s»thless xiinth*H(Utmnf.  p.  104 

46.  Gymnothoraz  eurostus  (Abl)ott). 

Ht»a(l  large,  depreKstMl;  the  facial  outline  vei-y  slightly  o)>li(|iie;  eye  large,  circular,  slightly  ))ehind 
extremity  of  Hnont,aii(l  1.5  <liaineters  distant;  jaws  of  e«]tial  length,  rather  slender,  the  lower  with  a 
slight  upward  curve  at-its  extremity  making  the  large  mandilmlar  teeth  jtartially  visible  when  mouth 
is  closed;  nasjil  te<*th  10,  hiserial,  the  inner  row  twice  a**  large  as  the  otiter,  coni(*al,  acute,  ami  with  a 
<lecide«l  inwanl  iticlination;  palatine  teeth.  -S  in  the  outer  row,  \^  in  the  inner,  the  former  nhort,  very 
much  compressiMl,  acute  and  with  an  inward  inclination;  the  itiner  series  widely  set,  of  various 
lengths,  and  more  than  twice  as  large  as  those  of  otiter  row.  a  gape*  in  the  si»ries  l>eginning  jHisteriorly 
op|H)site  p<>steri<»r  margin  of  orhit  and  ceasing  opposite  anterior  nlge  of  orbit;  vomerine  teeth  12,  9 of 
whi<'li  are  in  a  direct  line,  the  remaining  W  ('oncurrent  with  the  central  \\  of  the  series;  lower  jaw  am)e<l 
w  ith  a  ('(unplement  «>f  24  compres.^ed.  acute  teeth  having  a  decidtMllv  inwanl  inclination,  the  jKisterior 
12  of  the.-e  clost'ly  s«'t  in  an  ind>rokcn  series,  an«l  the  anterior  12  arranged  in  pairs,  except  at  the 
extremity  (»f  the  jaw  where  they  form  2  sijuare  patches  of  4  tin^th;  fold  of  .skin  enveloping  dorsal  tin 
very  thick,  and  arising  l>ehin«l  oj'cipiit  nearly  jK^rpendij-ularly;  fin  (»f  uniform  height  for  two-thinls  its 
length,  thence  slowly  d«i»nnising  to  its  tcrndnation. 

Color  in  alcohol  head  and  body  uniform  reildish  brown,  nearly  bla<^k  up(^m  the  un<ler  surfa<.*e  of 
tail;  lanly  everywhere  mimitely  spotte<l  and  reti<'idatcd  with  pale  yellowish.     (AblK>tt. ^ 

This  species  is  known  only  from  AblM)tt's  type  (  No.  1IS4,  Ac.  Nat.  Sci.  Phila.),  a  sj»e<.'imen  (collected 


FISHES   OF   HAWAIIAN   ISLANDe. 

in  1835  by  Dr.  J.  K.  Townsenil  in  the  HawHiinii  Tslanr!?.  nieaenrinK  1.1.5  inchra  in  lenfith,  ai 

inches  from  li[i  <it  fnimt  to  jrill-openinft,  or  6  inchtv  to  anus. 

ThyrioMm  rur.^n  AWkiii,  l'r.H>.   Ai-,  S«l.  Si'l.  PhllK.  lh«l,  4;s,   Hawniian  lilandi;  limilh.T.  CM..  Vlil.  M.  1 

drsrrlpdoiil. 
Lyeodimlii fHrwIn.  Knwlef.  Pnnr.  A«.  KHUfiof.  I'hllH,  IBUS,  4»l,  pi.  XVHI,  l\ie.  4  lAlilmir*  L)[.i-|. 

47.   Ojrmnotborax  laysanua  (StfiiulMchiier).     Ilatc  12  ami  Fij?.  22, 

lU-A'l  2.:<  in  trunk;  tail  loiimT  Uihii  luwl  liy  lli<-  liiiiitli  of  (lit-  latk-r  willioiit  eye  and  xnoii 
1,67  in  Niioiit,  \.->  in  itiUTiirljilal  iiixui':  I'lioiit  li  in  luiul;  ititirrnrbital  I'lNU'e  7:  nioutli  2  and  a 
iliRiii^ttT  in  tiwail, 

Bo"iy«ratlu'r  ilii'[i  ami  I'miipreiwci!;  tail  taiH.riiij;  at  it^'  e.ttrvniity  t'l  a  rather  wliarp  | 
txtinttol  ami  n)Mijirc!WHi;  mioiit   |Kiiiite"i,  (he 

nionlh  than  ti|i  of  Knoiit;  iiidiith  liorizi.ntal  ami  jawn  wpial;  Iwth  in  jaw«  bi«!rial.  llu-  inni-r  neries  xhu 
laiytT  ami  ilciirfwiblc;  voniiTiiu'  tii.'lli  |H>inl<-il  and  in  a  mn).'li-  I'lTiii':  carli  jau-  tvilti  witne  ftilartcixl 
i-anint-H  in  front,  whirli  an:  ilcprerv^llili':  anti'iior  niK'tril  in  I'iniill  tnlw  at  li|>  of  i^nonl:  imKit^rior  noHtril 
over  Inmt  of  eye  al>..ve:  Eill-"|"'''>"f«  ""laller  tliati  .'Vi';  l>.«ly  tiion^  or  li-^s  sniootli;  head  with  few 
lioree;  origin  of  dorsal  a  little  nearer <iinH-r  of  month  than  [.'ill-o[«>ninj.':  tin  aninnd  end  of  tail  more 
or  less  pointed. 

Color  in  akoh.il,  dark  l-rnHtialKivi-;  belly;  -     -       - 

or  inollleil  nith  darker,  i>r  blaekish  >>rn»ii  <.n 


.lien  iNr..  (H<H:i)  II)  in.'hi's  Ir.n^.  from  Ibii 

Coliir  ill  life  (No.  03;i'i7|,  Imiwii,  ]ir<ifnK'ly  (-..veri"!  with  iiither  larye 
inteTMperswl  auiim^;  whieh  are  more  nuineri.ii!'  and  miieh  smaller  while  [<[ie<kf,  thewi  mors-  or  lew 
unifonnly  dislribntetl  over  the  Imily  ami  linH;  erljiew  of  linrj'al  ami  anal  fiti!'  darker;  li[i  of  eauilai 
narrowly  nlKeil  with  white. 

The  yomiK  may  lie  (leMiriliHl  an  fcillown,  from  a  s[ii'i-inieii  4..*>  irirlieH  Ion;;  ( N'o.  IMilllil .  taken  on 
the  n^'f  at  Honolulu,  Aii».'U>'t  bi,  IWl. 

Head  2  in  tnuik;  head  anil  trunk  alioiit  IM  in  tail;  eye  alHint  1.5  in  snout,  1  in  interorbilal  sjiaiH.-: 
xriont  5  in  hea'l;  nioulli  2  and  a  little  kw  than  an  eye  diameter  in  head. 

IVhIv  elouKHtu  ami  eoiii|irem<iil;  head  mcMleralely  eomiiresHeil  laterally,  I'oinletl;  nei-k  Hwolleti 
and  a  little  Ihiekerlhan  Ixxly:  I'nout  short,  bluntly  rounded,  rather  ile«>|>i  eyexmall,  anterior,  aliont 
midway  UHween  tip  oF  knoiit  ami  corner  of  niontli;  mouth  larjce,  jawH  nearly  ecjuat,  or  snout  only 
very  slightly  prolruiling  and  when  eloseil  the  h|)8  entirely  coneealinit  the  teeth;  teelh  in  1'  rows  alon); 
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etlgef?  of  upper  jaw  exten<ling  p(»^iteri(>rly  to  eye  at  h>a«t;  teeth  in  mandible  in  a  single  series,  very  iineqiia 
and  anteriorly  from  the  pymphyHiH  about  4  enlargeil  (*anines  forming  a  short  inner  series;  vomer  wit! 
2  large  fangs,  the  posterior  the  larger;  antt^rior  nostril  in  a  short  fleshy  tube;  interorbital  .«i>ace  ratiie 
flat;  gill-openings  small;  b<Kly  snKKith,  u  few  longitudinal  wrinkles  al>out  branchial  region  of  hea<I 
^ad  with  a  numlHT  of  |K)n>s,  espiTially  along  up[)er  jaw;  origin  of  dorsal  well  anterior  to  gill-o])enin^ 
dorsal  and  anal  earh  rather  high;  caudal  ending  in  a  rounde<l  |K>int. 

C?oior  in  alcohol,  dark  brown,  variegated  with  4  n»ws  of  longitu<linal  whitish  si>ots,  the  third  o 
series  next  to  lowest  not  eontinueil  to  end  of  tail;  a  numlK»r  of  similar  whitish  spots  on  the  vertica 
tins,  head,  and  l)eliy;  many  blai'kish  blotrhes  of  similar  size  between  the  white  8|H)ts  on  Nirly;  etlg) 
of  cauflal  verv  narrowlv  white. 

Of  this  s|KM'ies,  which  is  abundant  in  the  Hawaiian  Islamls,  we  have  a  more*  ordef!fs  complcti 
series  of  sjH^cimens,  from  the  young  jKirrihrnnchialiK  {a  the  adult  laifntinuif.  Our  collection  roniains  j 
total  of  more  than  30  specimens,  ranging  in  length  from  4.5  to  13.5  inches,  and  represiMiting  thi 
following  ItK'alitics:  Honolulu;  Waikiki  He<'f,  Honolulu;  (VH*oanut  Island,  Hilo;  and  Hilo. 

MHnrttn  Intmnui  Stt^iiidarhner.  AiizciKvr  Ih>tlk^i.  Ak.  Wiw.  Wicn,  XVI,  June  27.  1900.  177.  Layman  Island  (coll.  I>i 
.SchMliiiisIand,  l>W«V-97»;  Ih-iikM.  Ak.  Wlss.  Wicii.  LX.X.  .M."»,  pi.  VI,  Ajf.  1.  191)0.  (LHy^Mn). 

LyctxiontUitarrihrnnrhialh  Fowler.  I'nM*.  At>.  Nat.  Sci.  Thila.  1900  (Nov.  6.  1900),  491,  pi.  XVIII.  tig.  1,  Hawaiian  Islands. 

Gymmtthomx  lat/Muuf,  Juiikiiis.  Bull.  ('.  S.  FNh  Conim..  XXII,  190'i  (."^cpt.  23,  1908),  425  (Honolulu);  Siiyrler.  1.  c  (.Inn.  19 
1904),  518  (Honolulu;  Hilo). 

48.  Gymnothorax  xnelea^is  (Shaw). 

Head  2.3  in  trunk;  tail  exceeding  head  and  trunk  by  length  of  mouth;  eye  2.67  in  snout  or  'J  ii 
interorbital  space;  snout  5.5  in  head;  interorbital  sjwce  7.25;  mouth  2.25. 

Body  rather  deep  and  comj)rt»sse<l;  tail  ta;)ering  jKHteriorly;  head  i^ompressed,  pointed;  snou 
rather  long  and  iKiinte<l,  the  tip  obtusely  roundiMi;  eye  small,  alnnit  midway  between  tip  of  snout  am 
corner  of  mouth;  mouth  rather  largts  ja\\s  alM>ut  ecpial,  closing,  the  thick  tough  lijie  itmci'aling  tin 
tet*th;  t^H»th  strong  ami  sharp,  those  in  anterior  part  of  jaws  enlargetl  and  canine-like,  the  vomerirn 
in  a  single  series;  n(»strils  in  small  tul)es  at  tij*  of  snout,  the  |M»sterior  pair  above  and  anterior  to  eye 
interorbital  Sfmce  convex;  gill-o[HMniig  large,  eye  aln^ut  1.4  in  its  length;  skin  smooth  and  thick;  j 
few  pores  on  head;  origin  of  dorsal  alnnit  midway  lH»tweiMi  comer  of  mouth  ami  gill-opening;  cauda 
sumll  an«l  roundly  |M»inted. 

Color  in  alcohol,  dark  brown,  variegated  all  over  by  very  numerrms  small  round  whitish  s|K)t! 
with  Ixmlers  darker  l)rown  than  the  b<Hly  color,  thosi'  <m  fins  very  small;  tip  of  tail  narrriwly  e<lger 
with  white. 

This  description  is  base<l  \\\nm  a  spe<*inien  (No.  0.'^{tM)  32  inches  long,  fmm  Honolulu.  Anothei 
small  example  (No.  0371ft),  from  the  same  locality,  is  <lark  brown  with  a  slightly  purplish  tint:  tht 
general  ojIof  iH'tween  the  \%hite  s|M»ts  is  more  or  less  mottled  with  darker.  In  life  the  c<ilor  (No 
03^^91)  is  olive-brown,  mottKnl  with  darker,  scarcely  i«iler  Indow  i»r  darker  on  tins;  Unly  covere* 
everywhere  with  punctated  si>ots  of  yellowish  and  yellowish  white,  each  of  them  darker  e<lgetl;  tij 
of  tail  white;  no  margin  on  fni.s-;  angle  of  mouth  uncolore<l;  gillopening  dusky;  vent  dusky. 

This  s})ecieH  is  apparently  not  common  in  the  Hawaiian  Islands.     It  was  not  found  by  IX »ctor  .Jenkins 
and  onlv  2  examples  were  si.H*ured  bv  us. 

Mur^rnn  mrlrufin"  i^hnw.  Nat.  Mls<-.,  ]>\.'2:M.  mnj.  Brazil? 
Thifntoittrn  rhlor«mtif/nm  Kuup,  Cat.  A|mm1.  Fish..  K«.»,  isV..  Seychelles. 
Thijruohltn  inrlnu/rin.  Kaup.  op.  rit.,  91.  IHTwi  (after  l{i<'hanlM)ii). 

(it(ninnthnrn.r  miltaijrim,  IJU'vkrr.  Fauim  MarlaKHM'ar.  pi.  IV.  I'olss..  7:i.  1S74  (Mauritius:  Arch.  SeyohclU^s):  Snyrler.  Bull 
r.  S.  FNh  Comm..  XXII,  X'^Yl  (.Inn.  19.  IWI).  ^»l^  ( Honolulu). 

49.  Gymnothorax  gracilicauda  Jenkins.     Fig.  23. 

Head  2.75  in  trunk;  head  and  trunk  1.3  in  tjul;  eye  1.5  in  sntmt,  <me  in  interii>rbital  sjmcv;  snou 
5.5  in  head;  inten>rbital  space  about  9;  mouth  2.5. 

HcmIv  compreswd,  rather  deep;  tail  hmg  and  taj>ering  to  narrow  tip;  head  elongate,  compresstni 
little  swollen  above,  blunt  in  front;  snout  rather  long,  com]>rt»sstMl,  ccmvex  al)Ove,  tip  blunt;  eye  ukhI 
erate,  a  little  nearer  corner  of  month  than  tip  of  snout;  mouth  rather  large,  liorizontal,  jaws  tH^ual 
not  completely  closing;  teeth  large.  iM)werful,  biserial  in  upj>er  jaw,  uniserial  in  mandible;  inner  si»riei 
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in  iip|)pr  jtw  Ur^r  than  those  of  onter  Beriea,  4  in  number;  vomer  with  2  Uige  deprearible  fangs  in 
iront  otbencbe  »ilentulone;  Jinterior  nodtrib)  in  ehoit  tubefl  near  tip  of  Booat,  pCMt^rior  pair  witbout 
inht*.  jurt  ■("•ve  eye«;  inlerorbital  !>ti«ct;  narroir,  convex;  tnl)-'>peninK8>'niM]l:  ebin  rather  thin;  origin 
nf  diiml  ■  little  neaivr  ^ll-w|iening  than  comer  of  moutli;  ivmlal  very  entail  am)  ruondJy  pointed. 

Color  in  alcuhol.  pale  brown,  more  or  let«  unlfonii,  iiiarke^t  wilh  iireirularly  fcirmei)  light  brown 
nHtt'  amnevil  in  atuiit  40  ur  uiure  ill-itelineii  trani^venie  l«re;  the><e  banilH  mil  extenilin);  on  belly  or 


Flo.  a.— ftvi-i... 


anal  Mn.  Itioutrb  itiey 


TKii^iltwription  fr-'m  an  exanipleH.:.*.!  jn.hes  lonu.  taken  at  Ilimolnlii  in 
""  '^F*'!^  if  known  to  lis  only  from  the  Hawaiian   I»>l:in>li'  anrl  from  2  exaiii] 


■■  and  another  uMaineil  by  the  Alh-ilr-f 


Dr.  Jenkinf. 
exaiiijiles'.  Ilie  lypeile«?'ribe>l 
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rather  large,  tnipe  reai-hing  beyond  eye  a  djatance  equal  tn  lenfcth  o(  Rnoiil;  Uiwer  jaw  N:an¥ly  the 
Mhort^r,  iutt  iiLQc'h  riirvi^el;  ti-elli  all  iH.inteii,  in  2  wries  anlerinriy  anil  '.i  perk*  pimteriorly  in  upper 
jaw,  lower  jaw  with  U^tli  in  -'  spri<it  anteriorly,  laterally  an<l  poj>tpriorly  in  n  fiiifile  i^eri**;  2  larp! 
Hliarp-|M>inte<l  ilepreFcilile  teetli  on  anterior  [lart  of  vomer,  followeil  hy  a  eerii-s  of  alxnit  <>  tiiiialler 
teeth  on  the  fhalt;  anterior  niK^tnt  in  a  i^hort  lnlK>  whoHe  lentfth  ia  one-fonrth  iliaineter  of  eye. 
i<itiiale<l  near  tip  of  Hioiit  jii?'t  almvi^  lip;  |H>Nlerior  ninitril  witlioiit  tnU-,  i<tluate<l  alH>ve  niargin  of  eye 
jii^t  in  front  o(  verti(-:tl  through  iniiMIe  of  eye;  Kill-i<1it  inoch-rate,  ilH  length  l.^  in  eye;  (>rig;in  of  ilomd 
fliglitly  in  fniiil  of  gill-oiit-ning,  heijihl  of  fin  :i.5  in  huail;  anal  iriniilar,  1>ut  lower. 

Color  in  aliiihol.  IxhIv  an<l  linH  li;;ht  liniwn  on  a  whitish  hai'kgrounit,  iIh!  Iirown  arranged  in  • 
wiiiiewhat  regular  network,  givin;;  the  apiHtamnei'  of  rows  of  iniliiitlnvt  whitlali  i'|Kiti'  ><urrolin>leil  lij 
jHiiygotial  liniwiiii'li  inti.'n<i>aceH,  which  arc  niont  ilidinet  un  tail;  no  white  liorder  to  the  liiit^  or  tip  ol 

The  only  i^jxH-inieti  known  1."  the  tyjie.  No.  'it»4:t,  I'.  K  Nat.  Mile,  (original  nmii)>er  l':t->41,a 
KjNN-iiiien  K-Vinrhi-H  long,  „l.taiiie.l  liv  (lie'.I/Wr.«r  at  II thilu  in  IWIl. 


51.  Oymnothorax  leucoatictue  ■lenliin''. 


Fig, : 


Ilea'l  i.^  in  Irnnk;  lieaii  anil  trniik  li^^HlharL  li-nglli  of  tail  l>y  «i-|iHivulriHi- gn-aler  tlian  length  oC 
Utter;  eye  alxxit  '2  hi  I'liont,  1  In  inltTorliilal  Hiia'^:  snout  i>.'>  in  head;  month  2.X 

Ilody  ilwp,  eonipn«*e<l;  tail  t.'UK'ring  gradually  posteriorly  when'  it  is  greatly  roinjircHH^I;  heail 
i'oniprei<M-<l,  I'iiU-:'  a1>ov>'  ^'lightly  hhoIIi'ii;  cnonl  elongiile  though  nither  xhoH,  hhint.  rounded,  not. 

pn.jeeting  Wy I  nuinililihs  jiiwHi-ven;  eye  wnall,  rovennt  with  the  wkin  of  lii'ad.  a  little  neari'r ii.nier— 

of  nionlli  tlmn  tipof  !<nonl;  month  horizoiiial   (lie  rather  tliin  li]u<  more  or  lent  i-oneealing  Icetli;  teelk 


rather  laiye,  sharp,  in  si'vernl  W'riiv.  or  iji  a  Imwil  |>uti'h  on  eaeh  Hide  of  up|M.r  jaw  uni^tnal  ni 
nmnilihle;  large  lanini-H  in  frail  of  IhiiIi  jaws,  vomer  with  afiligle  mi,ili«n  MTitiiof  fmall  oni"'  aiitinor 
nustriln  in  Khort  fleiihy  Inln'H  ne:ir  lip  of  r'lioni;  i  nil  Tori  >ital  i<iMU'e  narmw  and  ei  n\(xl\  tit  \Ht4-d  gill 
oiH-niiig)!  fniall,  a  little  lietow  inl<Mle  of  i\n  deplli  and  al><>nt  (^|llal  to  eye;  {HireN  tif  IxmI\  ■'mail  ongin 
of  •lorxiil  alillle  iH'forei'r.riierof  nionlli.  fin  rather  high,  anil  together  with  anal  whith  w  nion  or  leM 
>-iniilar,  t-onflnrnt  witii  siniill  I'UU'lill. 

Color  in  life,  dark  hrown;  head.  iHKly.  Iln^.  an.1  tail  eoven-d  with  nunieroiM  dixtlnet  white  xiMrie, 
larger  than  eyu  on  Ihe  trnnk,  smaller  eL-euhere:  tip  o(  tail  while;  niar>nn  or  gill-n|>eniiig  hrownii'b- 
hlai-k.  The  two  Kiti-itnens  v.'caniineil.  takrti  hy  Dr.  .lenkinM  :it  llonolnhi.  an- eaeh  aUntM!..!  ini-hi-s 
long,  anil  do  not  ilifft-r  in  n>lor.ilioii. 

The  mn-fuit  is  iliHlingnir-htil  from  '.'.  m-l.'i.jn'  hy  llie  iiion-  anterior  inHertlon  of  the  dorml.  ami 
the  larger  anil  fewer  wiiile  xpcit^.  ivliieh  Jin>  lilnnT  on  thi>  trunk  than  elwwhere. 
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52.  Gynmothorax  waialuss  Snvder     Plate  l.S,  fi^.  1. 

Hvitl.  nieafniiv(i  to  gill-oitening,  8  in  leii>^ti;  <leptli  2  in  hea^l:  tail  1.9  in  len0}i;  pnout  5  in 
h«*i:  cWix  of  month  2.5  in  heail.  Boily  ooniprt^tf^c^l,  the  width  in  iiii<l<lU'  of  trunk  vi\\isi\  to  half  the 
i^iih;  intenirbital  sfiace  slightly  <*onvex;  jiiW8  etpial;  <-left  of  mouth  exten<lin>r  lieyond  eve  a  (Untan^-e 
equl  to  lon^ntudinal  diameter  of  eye;  width  of  i*ul>orl>ital  si»a<"  •  'f...'  .  «eriieal  diameter  ot  eye; 
eilW>iieiiinj;  an  ohliijue  nlit  (>qiial  to  .!     ....n  *  r  of  eye;  tefth  in  jaws  nio^^tly  lonp,  nharp,  ami 

»iepr»..  "  '*' '  **  i.«  au»«:iior  median  j>art  of  u]i|>er  jaw  lon^-st.  those  l)olow  eye  in  2  nerie*?,  the  outer 
•ioe8i>h<irt  ami  t-liiw  set;  3  #»hort,  sharp  teeth  on  vomer;  anterior  nontril  tulx^s  near  tip  of  <inout,  their 
height  i-iiual  to  diameter  of  eye;  po#iterior  not*trilH  without  rims,  Icx-attMl  alM»ve  and  a  little  anterior  to 
♦•yrt»:  iLirsal  inj^ertt^l  on  headanterior  t4»>rill-o|H*nin>:;  (in  Iii^lH»?'t  jMisteriorly,  its  height  U'liiml  middle 
"f  tail  (><iual  to  lonfdtndinal  diimieter  of  eye;  anal  ins4>rted  iinnitHliately  U'hind  the  vent,  alN»nt  half 
vhitrlia^  dorsal;  caudal  slightly  longer  than  height  nf  dors;il. 

Oilorin  almhol,  white  tingi'^l  with  yellow,  with  IN)  hlaek  hands,  m-arly  all  t'ncireling  the  Uxly 

anil  fxtemliuji;  on  fins;  tip  of  snout  white,  tip  of  tail  hlaek;  the  lirst  hlark  \rAnt\  covering Huout,  ex<*«'pt 

til*'  tipU'twe^'U  the  nostriKs  extends*  hark  ward  lK*v«>nd  eye,  and  sends  a  lim-  d(»wnwaril  to  «-orner  of 

'»«'Uth,  where  it  meets  a  rf  mm  I,  hla<*k  blot^-h;  chin  and  thn»at  white;  sid»»s  of  InwtT  jaw  blaek;  a  white 

*f«a4-v  1  n't  ween  eye  and  corner  of  mouth;  th»*  seron<l  hand  passes  r»viT  iKriput,  not  complete  l»elow; 

f/iinl  lund  in<'omplet4\  passing  over  l>:iek  U'tween  gill-oiH*nings,  a  dusky  j»rolongation  {>a.ssing  down- 

aarilMiind  gill-opening;  other  liands  complete,  anteri  »r<»n«'s  bmadcr  al»ove  than  l»elow,  j>osterior 

ob*-?i  nf  about  e(|ual  width  thn»ughout;  a  narrrjw,  <hisky  strii>e  extends  forwanl  alonir  lower  surface 

fr*  •wxi  vfiit  to  a  \itt\nt  a  little  anterior  to  gill-oi)eningp. 

Thi-*  sfiecies  cloe»ely  rest»mbU^  ft.  jkfteHiy  the  young  of  which  it  may  prov<*  to  Ik*.     The  sjHM'ies 

''iff»-rin  cidor  and  in  dentition.     The  liirht  sj»aces  (m  the  Ixwiy  of  a.  fttttH'i  are  n-ddish  brown;  <\\\  the 

*'»J^I  tin  they  are  white,  on  the  dorsal  re<ldi>h  bmwn  lM>rdercd  with  white  near  e<lge  of  tin;  caudal 

Bi^Ls^lytip[ie<l  with  white;  snout  re«ldish  brown;  t**eth  in  a  singh*  series.  tho>.e  nf  the  jaws  not  depres- 

*•* -1*^,  fxcept  2  or  3  on  anterior  nie<lian  |M»rti«»n  nf  upi^T  jaw. 

Anngle  sjiecimen,  4.2  inch**?  long,  fmm  a  small  tide  jm^m)!  in  the  n»«*l  at  Waialua  I»ay.  Oahu. 


'•V*-*  mikitriLr  tr>uaiH:r  JUnyder.  Bull.  I".  S.  Fi«*h  Cnnini..  XXII.  ivurj  (.Ian.  l'».  IWl-.  .vjd,  pi.  r,.  tijr.  11.  ^Vaialua  Bay.  Oahu. 
iType.  No.  .'iUKTO.  I'.  .S.  Nat.  Mus.) 

63.  Oyxnnotliorax  mucifer  Sny<ler.     Plate  14,  fig.  1. 

Hcsd,  ineasure<l  to  gill-opening.  3.3  in  len^rth;  <U»pth  2.2')  in  hea«l:  snout  5;  cleft  nf  mouth  2.3. 
^iA<:>vt rather  nlender  and  ix»inte<l,  jawH  iMpial,  closimr  cn!iiplet«*ly;  teeth  in  nnt*  seri(»s,  slender,  lance- 
"^**  with  sliglit  c<m>^rictions  near  Ikis4*.  their  (^Iges  smooth;  S  depn'ssible  median  canines  in  upi^er 
)*^*"^  the  longed  (jMisterior)  r>ne  e<iual  in  lemrth  tn  diameter  of  e>e;  a  rnw  nf  small,  sharp  ti*eth  on  the 
^**^"*er;  eye  mi<lway  lietween  tip  of  snout  and  angle  nf  nmuth:  width  r?f  spa^v  U-twet-n  eyes  2  in  snout; 
P*  ^-^jjiening  a  narrow  slit  fHpial  to  diameter  nf  eye,  hMjited  nn  a  level  with  upjK-r  lip;  nostril  tuU'S  2 
"*  •-yp;  poii^erior  iiOi>tril8  with  scanvly  jn'rceptible  rims,  l<M'at<il  alM>ve  and  just  anterior  to  eye; 
^'^^•^^nof  fiorsal  anterior  to  gillH>|>ening  a  distance  opial  V*  siiaci-  iK'twtM'u  tip  nf  snnut  ami  j>osterior 
"*^'~*  ler  rif  eye;  height  of  fin  al)«»ve  gill-opening  «Npial  tn  diameter  nf  eye,  al»out  1.3.'J  times  as  liigh  m»ar 
™**^dl»»of  tail,  the  membrane  not  very  fieshy:  anal  ins«Tte<l  innninUately  Udiind  vent,  ap|K>aring  for 
""^•^h  of  the  length  like  a  thickene<l  fnld  of  the  skin. 

Color  in  ah-ohol,  rich  <lark  brown  with  Hakes  of  white,  which  are  ir:ithen»d  in  clouils  and  mon*  or 

^"^^  'Iffinite  vertical  liars;  the  flakes  S4'atten'<l  ratluT  evenly  on   head,   scan-ely  jKTcejitible  on  lower 

1*"^*"  anil  snout;  throat  and  lielly  lighter  than  other  pjirts,  the  white  and  bmwn  l>eing  alx»ut  (Hpial; 

*>«1  (TTfiwing  darker  towanl  the  edge,  whenMt  is  nearly  bhuk,  with   white  flakes  like  thnst*  of  the 

"  ""ly  arrange«l  in  oblique  liars;  anal  e<lge<l  wi*h  white;  corner  of  rnnuth  dark:  im  sj>ot  at  gill-«»|K'ning. 

The  species  is  repn»si'nte<l  by  a  single  example,  ty]H'.  Xn.  .'lOSiiS,  U.  S.  Nat.  Mus.,  fmni  the  Ilnnnhilu 

"^^Htet.     It  nieasun.'S  13.5  inches  from  tip  of  snout  to  vent.     The  tail,  wliiih  has  l»een  injunil,  mea>(- 

^"^  14.75  inches  in  length. 

''y^m^Sur-tj-  Mur(frr  Snyder.  Bull.  T.  8.  Fish  Comni..  XXII.  l'.«rj  r.lmi.  VJ.  I'.XM  >.  nl'J.  |.l. '»,  fig.  9,  Honolulu. 
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64.  Oyxnnothorax  bemdti  Snyder.     Plate  15,  fig.  2. 

Head,  mea»unHl  to  ^ill-opening,  <>.7  in  lenjjjth,  3.8  in  tail;  depth  1.8  in  head;  pnout  5;  cleft  of 
mouth  2.  Profile,  a  ^^ntly  nlopin);  ntraight  line  l)etween  tip  of  enotit  and  posterior  part  of  interorbital 
si)ace,  whence  it  abruptly  curven  iipwanl  over  the  gn*atly  swollen  occipital  region;  snoat  Blender 
and  [H>inted;  lower  jaw  ]>mjertin);  nlightly  1>eyond  up{)er;  mouth  cloRing  completely;  teeth  in  a  single 
series  in  each  jaw,  lar^,  HmcKjth-eilgt^l,  done  w^t,  firmly  eml>e<lde<l,  the  anterior  ones  somewhat  longer 
than  the  others;  nie<lian  canines  ahscMit;  n  small  teeth  on  the  vomer;  nontril  tubes  equal  in  height 
t4)  <iiainet(>r  n(  pupil;  posterior  nostrils  without  rims,  locate<l  al)Ove  and  just  posterior  to  border  of 
eyes  orhit  round;  width  of  spae<»  l)etween  eyiw  i»qual  to  half  the  distance  between  tip  of  snout  and 
center  of  puj»il;  };ill-o]HMiin);  liN^ated  on  a  level  with  eye,  the  slit  e<iual  in  width  to  diameter  of  eye; 
origin  of  dorsal  on  a  vertical  midway  lH.*tw<-en  jrill-oj)ening  and  corner  of  mouth,  fin  membrane  thick 
and  fleshy;  luMght  of  fin  near  middle  of  tail  iMpial  to  half  the  length  of  snout;  anal  inserted  imme- 
diately U'hind  vent,  ap|H'aring  as  a  ri<ljr<*  of  skin,  the  highest  part  about  1.7  in  eye;  length  of  caudal 
e<|ual  to  vertical  diameter  of  eye. 

CiAor  gray,  with  fine  brown  reticulations  over  which  is  a  coarse  network  of  bn>wn  bands. 

Color  in  alcohol,  white,  tinged  with  brown,  more  clear  along  the  upper  lip,  on  lower  jaw,  and  on 
l>elly;  finely  cloudnl  and  n*ti<'nlattHl  with  brown,  extvpt  on  jaws  and  anal  fin,  all  overlaid  with  a 
brown-colonnl,  coarst*  network  of  rather  broad  Uinds,  the  niesh<»8  l>ecoming  finer  on  hea<l  and  bn^ken 
up  into  elongaU',  cr«»ok(Ml  sjK)tH  on  jaws;  gill-oiH»ning  brown;  dorsal  with  oblique  l>ars  which  c«)nne(»t 
with  n'ticulations  of  l>ody;  anal  blackish  brown,  with  a  broa<l,  white  lK)nler. 

This  desi-ription  is  of  the  tyjie.  No.  50Hf57,  V.  S.  Nat.  Mu.s.,  an  example  37  inches  long,  obtainwl 
in  the  Honolulu  market  through  the  kindness  of  Mr.  E.  I^ouis  Berndt.  Two  other  sj>ecimens  of  alxnit 
the  same  size  wen'  likewise*  obtaini»<l.  One  has  the  fine  n^ticulations  less  distinct  than  those  of  the 
tyiH»  and  the  bands  of  the  coarse*  ones  a  little  narrower,  alwmt  tH^ual  to  width  of  pupil.  The  snnut 
measures  4.2  in  head;  jaws  etpial.  The  r>ther,  a  female,  81  inches  long  (cotyjxj,  No.  12791,  L.  S.  Jr. 
Tniv.  Mns. ),  when  compared  with  the  tyjK',  has  a  nion»  slender  head,  the  occipital  region  lx»ing  less 
swollen.  The  color  is  similar,  ex<'ej>t  that  the  bands  of  the  large  reticulations  are  narrower  and  the 
<lorsid  is  consi)icuously,  though  narnnvly,  e<lge«l  with  white.  There  are  2  large,  clepressible  fangs  in 
the  anterior  me<lian  portion  of  the  upi)er  jaw. 

(i.  hrnutti  may  Ih'  distinguisluMl  from  all  other  Hawaiian  eels  by  the  broad  brown  nHiculations  on 
the  iKwly.     Name<l  for  Mr.  K.  I^niis  Berndt,  the  eftierient  inspector  of  fisheries  at  Honolulu. 

Ciijmnnthnmx  Itrrntfti  i^nytU'T,  Bull.  I'.  S.  Fish  Conmi.,  XXII.  1902  (Jan.  19.  1904).  518,  pi.  4,  Hr.  H,  Honolulu. 

66.  Gymnotliorax  undxilatus  (Ijic<'»fH'<le).     "  Ai/ii /frtiwiVi."    Plate  16. 

Head  2  in  tmnk;  head  and  tnnik  a  little  shorti^r  than  tail;  eye  2.3  in  snout,  1.5  in  interorbital 
space;  snout  r>.r»7  in  head;  mouth  2  and  an  eye  diameter  in  head. 

B<Mly  conipr(»sse<l;  tail  taiK»ring  gradually,  greatly  compresse*!  posteriorly;  head  iK^mpresswl  and 
swollen;  snout  elongate,  the  tip  bluntly  |K)int<Hl  and  not  projecting  l)eyon<l  mandible;  jaws  even;  eye 
rather  small,  sujK»rior  and  neari'r  tip  of  snout  than  corner  of  mouth;  mouth  horizontal.  cl<>»ing, 
the  thick  lips  completely  concealing  teeth;  te<'th  large,  uniserial,  many  of  them  more  or  h*as  canini'- 
like,  thost^  along  the  sidtv  directe<l  Inickward;  vomerine  tt»eth  in  a  single  series,  large,  fang-like 
depressible;  anterior  nostrils  in  short  fi<»shy  tul)es,  the  iX)sterior  i»air  <lirc*ctly  al>ov<*  eyes  in  front, 
interorbital  space  convex,  the  fondiead  rising  nither  abruptly  Ixdnnd;  gill -openings  a  little  shorter 
than  eye;  skin  very  rough,  with  many  fine  wrinkles;  branchial  n»gion  of  head  with  many  rather  deep 
lonj^itudinal  folds  or  wrinkles;  dorsal  begiiniing  much  nearer  comer  of  mouth  than  gill-opi»ning; 
cnudal  roundly  iM>inte<l. 

Color  in  alcohol,  deep  purple,  brown  or  blackish,  si>eckle<l,  spotted  and  reticulattnl  with  whitisli; 
often  verv  variable. 

Here  descrilKjd  from  an  example  (No.  O4S02)  35  inches  long,  from  Honolulu.  This  is  one  of  the 
most  al>undant  eels  occurring  among  the  Hawaiian  Islands  and  is  also  very  numerous  at  Samoa.  Our 
collection  i'»mtains  mon*  than  40  sfH^cimens,  all  from  Ibmolulu  exi^pt  one  drtHlgt»<l  by  the  J//xf/ro«t 
at  stiition  .'>S24,  off  the  southern  coast  of  Molokai,  in  222  to  4iW  fathoms.  The  si)e(!imens  range  in 
length  from  10  to  'M\  inches,  the  majority  of  them  excetnling  21"^  inches. 
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This  species  is  vory  savagi^  and  voracious.  In  the  stomach  of  one  oxamj)h»  (Xo.  04Si:5,  frrtiii 
I  toiiohihi)  a  Tenthis  7.S.S  inch<'H  long  was  found,  though  llie  col  inca^surcd  only  liO  inches  in  t<)tal  Umgth. 
Another  eel  al)out  22  inches  in  length  had  swallcjwed  a  larjie  goatfisli  which,  thou<;h  more  or  less 
macerated,  was  as  hmg,  if  not  much  longer,  than  the  Teuthin  mentioned. 

.\furtew9ithi«  UHdulnin  Larop(^c,  Hi»t.  Nat.  Vo'iha.,  V.  (ViO.  OU,  18u:{,  South  Seas. 

-Vrtrama  »*ar»iiorri/a  Qiioy  <fe  Gaimnrd.  Voy.  rraiiic,  '241,  1821,  ^Vaigiu,  Rawak. 

Mursmai'nicncirnnrf  Eydoiix  &  S<»ulryct,  Voy.  Boiiito,  PoUs..  'JOT.  i»l.  m,  11^.  1.  1>*^I-,  Sandwich  Islands. 

Mursrnn  cancfUtita  Richardson,  Voy.  Krcb.  &  Torror,  Fish.,  S7.  pi.  It'..  1]^.  !-.'».  1S47,  \Ve8tern  Australia;  Sumatra. 

^iirH^HaMiH'hh'  Bleekcr,  Verh.  Ilatav.  (ionoot..  XXV.  4\),  ISiVl.  Sibogha;  Sumatra. 

Murttna  a(;wt)tizi  BlcokiT.  Nat.  Tyd.sch.  NtKl.Ind..  VIII.  I.'>H.  1.h.m.  Cocos  Islands. 

ThyrmMca  ctinceUaln,  Kaiip,  Cat.  Apod.  Fish.,  7<».  lij;.  .V.».  1R'>6;  an<T  Ricliardson. 

Gjfmnothornx  coTicrllntiin,  Blei'ltor,  Atlas  lohtii.,  IV.  «.«3,  tab.  170,  Wk.  ;i.  tab.  177.  ri«:.  '2.  and  tab.  IW,  t\\:.  1.  isiVl  (BoncoohMi: 

l*riAman;  Sumatra:  Bain:  Sinjjapon*;  Nova-.*<<*lnia:  ('o<'os  l>land.s:  AnilMiyna). 
Gymnothomx nfftui*i:i,  BliH'kiT,  o\k  oit..  TV.  l»r»,  tab.  IST),  li^.  2,  lsi'.l-«;r)  (Ni»va-S<*lnia:  Oh'os  Islands:  Aniboyna). 
GymnoUioriix Norhi,  Blocker,  op.  cit.,  IV.  1(12.  lab.  \m,  11^.  2.  ls<vi  «;r>  (SilMiu'ha:  Stnnatra). 
Tkyrmidca  knupii  \h\H)X\,  Vhh\  Ac.  Nat.  8ci.  I'liila.  IsfiO.  177.  Hawaiian  Islands. 
Murprna  nuhila,  (Jiinthcr,  Fish.  Zanzibar,  127.  l><r><'.;  not  of  Kicbanlson. 
Xnrinta  uiuUdaln,  (Jiinthcr.  Cat..  VITT,  110.  1S7U  (Zanzibar;  Cocos  Islands;  East  Indi»*s:  and  Hawaiian  Islands);  Stnvts. 

Bull.  U.  S.  Nat.  Mns..  Nos.  7.  77,  1S77  (HiHiolulu). 
LyctKUmthkanpi,  Fowler,  Troc.  Ac.  Nat.  .Sci.  Thila.  19(K»,  1'»l.  pi.  XVIII.  Wiz.  6  ( Abb.>tt's  tyrw). 
LycwUfhiin pftctitlitfliyrsftiilrn,  Fowler.  I'nH*.  Ac.  Nat.  Sci.  I'bila.  I'.HX).  V)\  (Hawaiian  Inlands i;  not  of  Blcckcr. 
Gymnothtmu  undiilnt  tut,  J  iMxkinf.  Bull.  U.  S.  Fisli  Conini.,  XX  11.  llMrj  (.Spt.  2:^.  l'.X>.'J).  420  (Honolulu):  Snyder,  op.  cit. 

(Jan.  19.  1901),  51M  (Honolulu:  Albatross  Station  '.]S'H,  off  the  soiitbi>rn  coast  of  Molokai). 

66.     Gyxnnothorax  flavimarg'inatus  (Kii])]>cll).     riate  17. 

Head  2.8  in  trunk;  head  and  trunk  shorter  than  tail;  eye  2.25  in  siiout,.about  2  in  interorhital 
space;  snout  5.75  in  head. 

BiKly  compr(^se<l,  tail  tapering  t()ai)oint;  hea<l  <'oiiij>res.^Ml,  hUintly  roun<le<l  in  front;  snout  rather 
elongate,  pointed,  rounded  above,  tip  blunt;  «'ye  small,  a  little  nrarer  tip  of  snout  than  corner  of 
mouth;  moutli  closinjr,  jaws  about  even;  ti'cth  covcnMl  with  thick  skin  of  lips;  teeth  in  jaws  inasingle 
series,  w^me  of  them  canine-like  anteriorly,  those  on  vom(M-  lar;r<',  fan<^-likc,  and  depn»s.»»ible;  anterior 
nostrils  in  short  tubes  at  tip  of  sntuit,  j)ostcrior  ])air  above  and  over  eyes;  interorhital  s]>ace  convex; 
gill-opening  a  little  longer  than  eye;  skin  sm«>oth,  an<la  number  of  jiores  on  hea<l;  nr)  lateral  line;  origin 
of  dorsal  al)Out  midway  between  posterior  margin  of  eye  and  yill-ojuMiinj:;  cau<lal  small,  forminp  a 
rounde<l  i>oint. 

Color  in  alcohol,  dark  brown;  head  in  front  and  tins  dusky  or  blackish;  body  everywhere  mottUvl 
and  blotcluHl  with  deep  brown;  gill -open  in«rs  blackish;  iv)sterior  e<ljxes  of  dorsal,  anal,  and  tip  of 
caudal  very  narrowly  margined  with  whitish;  U^lly  ami  throat  i>ale. 

Color  in  life  (No.  03548),  very  dark  bnnvn,  nearly  black;  V\\zhi  intersi>aces  smoky-yellow;  outer 
margin  of  vertical  tins  lemon-yellow,  below  which  the  color  is  brijrht  green,  gnuhially  losing  itself  in 
dark  brown.  Color  in  life  of  another  example  (No.  ().'W7r>),  :>  feet  long,  lM><ly  and  tins  mottled  yellow- 
ish and  brown,  brown  forming  irregular  granular  sp(>ts  of  various  sizes,  but  all  less  than  pu])il;  tins  a 
little  darker,  no  pale  wlges;  giIl-oi>ening  and  angle  of  mouth  black;  throat  streaks  browni.^h  ami  si>ot4} 
on  jaws  smaller. 

This  <le8cription  is  baseil  ui>on  the  type  of  (r.  thalasAopterui*,  No.  5()f)H),  W  S.  Nat.  Mus.,  a  sihmm- 
nien  23  inches  long,  from  Honolulu,  which  seems  to  be  identiial  with  this  sj)ecie.s. 

Our  collei^tion  contains  17  line  examples  of  this  s[)ecies,  all  from  Honolulu,  and  ranging  in  length 
from  8  to  'M\  inches.  A  specimen  was  obtained  in  iss*)  by  Doctor  Jenkins  and  others  were  s(^*ured  by 
the  Albatross  in  1902.  One  small  exampU^  was  obtained  by  us  at  Cocoanut  Island,  at  Ililo,  also  several 
yoimg  from  the  reef  at  Waikiki.      Others  have  been  recently  received  from  ^Ir.  Uerndt,  at  Honolulu. 

ytwrtma  fiax'imarghuita  Riii»pcll,  Fischo  dcs  rot  hen  Mcercs,  liy.  taf.  :>u.  fi^.  :i,  1.S28,  Red  Sea. 
Mursnm fl(UH)imvginal(i,  (Tiinthcr,  Shore  Fishes,  Challcnu'cr,  Zool.,  I,  Tart  VI,  r.l,  IhsO  (Honolulu). 
Oymnolhomx/lan'maryiHittnii,  Blocker,  Atla.s  Ichth..  IV.  •>."».  jil.  I7«i,  I'm.  2,  and  pi.  ITS,  Jifr.  ,3,  iNij-i;.')  (part). 
Qymnothomx  thaln)t«oplt run  .U'likins,  Bull.  U.  S.  Fish  C'onim.,  XXII,  ly02  (Sept.  2:J,  lUCW),  127,  pi.  2,  Honolulu;  Snyder, 
op. Cit.  (Jan.  19, 1904), r>iH  (Honolulu). 
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(57.  Gymnothorai  ^Idaboroughi  Jordan  A  Kve 


in.     Fin.  2B. 


Ilcjid  nearly  II  iri  tnink  (exi^luRivo  nt  lieail  anil  tail),  "r  ^  in  total  lenfrth;  head  and  tnink  a.1 
1.5  in  tail;  oye  l.7'>  in  etunit,  l.'i  in  inturorlnlnlNjiaci';  snout 5  in  hetul;  intrrorliital  ^i^ait!  7.-i;  mciitl 

Itixly  ratliiT  I'mnpn'ssiil,  the  tail  ){radmllly  1iip<'rin<:  narrowly  heliind;  heaii  i^mn|ir(«w<l,  >>w<; 
alxivc;  Hiiolit  jHontiil.  Iliir  tiji  hUint  and  the  xiilnt  mliiprctved;  <<yit  mtlitr  ainall,  a  triflf  nearer  li, 
miiint  than  mrniT  n[  mimth;  nioulh  \myn;  (inontHlitihtly  jimjei^inKlx-yondinandihle;  li|w  rather fli 
arul  '■'ini'CHlin):  llie  Ici'tli  when  llie  iiimith  ie  elcMcil;  tit'th  in  a  Hinfilc  pmifi  in  jawx,  niiteriorly  h 
ujid  eajiinedikt',  and  the  vomer  with  n  Rinj^le  lar^',  depreiwihle  fang;  anterior  nofltrilx  at  tip  of  RnonI 
cmal!  tnlHT';  nosli-rior  noHlrils  ilinflly  aliove  eye  in  front;  interorhital  ppaiv  more  or  ii-w  lluttii 
like  lo]i  of  Hioiit;  (;ill-"[»>'ii'n('  al>oiit  ii[iial  to  eye;  i"kiri  i^inoolh;  head  with  a  nnnilxTof  niuei>nH  imi 
iiri;.'i[i  of  .loiviil  a  lillle  nearvr  <-orner  of  nxinlli  than  i!iil-o|ieiiinjr;  randal  finall. 

th  r-i  I  r'   r  ]    rt     f  IhkI)  "all        r    f    ill  a    1   n      en    s  on  liea  1    Ix-eonii   k  iHrv"'!"  ""  '"" 


,»*W-.«.«;(ft.-  JxnlHii  A  EvmnBiin;  from  the  t>-pe. 


and  finally  incn'iisiiiK  very  inik'li  it)  wxe  on  tail  where  they  are  si'Bttoreii  anil  rather  tar  apart;  ri'tici 
laliohM  around  tlic  lii;lit  ti]uit^  liluekinh  hrown  n|»on  jioiiteririr  part  of  dorsal  fin,  wanie  enlor  as  liase  ' 
iiiiiil;  niarKiiiK  of  anal  and  dcirwd  linn  whitish;  gill-opening  and  anns  Imniereii  with  hliieki-^h  tirimt 
(iener.d  enlor  of  liody  in  hfe,  lirown,  miller  jiale  olivaccous  anteriorly,  and  covenil  all  over  with  snuL 
wliili'  spots  which  are  close-m-t  and  small  on  head  where  tlie  dark  color  forms  a  network;  siHits  s]iarr 
and  irntcnlar  on  ixiMlerior  [uirtf.  and  nlsn  nmi-li  lari^T;  vent  anil  ffi1l-0|>eninK  dui'ky;  dorval  <'o1tin 
like  the  IhhIv,  with  ii  liroad  white  tili,'!',  tirowin^'  hrotuler  liehind;  anal  dark  Itrown,  nnspotled.  an 
witliahroad'iMilelHirder. 

This  HjHt'iiw  is  known  from  the  tyiie,  asiK'einien  21  inelii'fl  louft,  olitainii!  hy  nsat   llnnohihi,  ar 
another  example  from  ILmohihi  nrordc'd  hy  Mr.  Snyder. 


mii'^Anri 


J».r"K;iA/  J 


III  .ti  Kvi' 


1.  Klill. 


J  (Apr. 


B8.   Gymnothorax  petelli  ( nii-<- 
tail  a  litlle  tomnr  than  head  and  ti 


T).     FiR.  27. 


Umly  ratht:r  deep  and  eom]>rei 
int  rather  short  and  jHiinteil;  e 


>  2  ill  snout,  I. II  in  inlerorhit- 
..r>;  iiioiitli  from  li]>ormHndihle2.25. 
onipreitseil,  iiranehial  region  ami  top  of  head  ?wollea 
little  nearer  aii^le  o(  mouth  than  tip  of  anout;  moat: 
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large,  tin-  mamliliK'  (iriijwlinK  wi-ll  1h' 

uiiteriiir  jurt  of  jiiwu  ci 
jmrC  (it  roof  of  uiuiiUi: 
muTtcina  of  Kyiv;  iiiterorbjtul  >f\iavv 


;iar|. 


skin  HJiiootli,  ttiUKh,  with  hoiiiu  longituilinul  uriiiklc!' 

im  IlisuI;  lateral  liiiu  ciHuplutc;  origin  nt  ilnrsul  miilniiv  I 

naudal  iiiiall,  nminlly  |X)int«ii. 

Color  iji  lifu,  dull  ml<tiHh  lin.wii,  niarki-il  hIh.vc  hikI  <j 
lincH;  about  22  v<:rtiiutl  (-roMHliant  of  <li'e|)  rich  hrciwii  hd  Ii 
liruudiT  oil  iHUnlcrior  (Kirtioii  cif  tuil;  l>ully  unci  Imvcr  xur 
vertii-al  IkiiiiIh  oh  huIi'n  tiiti'l,  )>fiiiR  iiurrowly  rotislrii'ti'i 
M'li{t<>-.  wHiikli.'H on  thi-oat  nilli  iliirk  lliuui;  ciluc o[  .lon>al 
iMnilti  (oniiiii^  a  lilat-k  iiiurtiiii  on  facli  Hidt;  of  which  u  a  wti 


>Lit.  tlif  jawbi  I'lusiii):;  li|>H  ratlicr  thii:k  atnl  ttealiy,  I'nii- 
tH>itik-<l,  ill  u   miiiik'   HtTii-."  Iti  )av,f,  h>iiic  of  tliiuM;  in 
111  ik'vi'lo]«:^l  iiijl.'orKlarKU'ifiiriiiisilili'  faii>^o]iaiilt>rior 
Hiiiull  IiiIh-huI  tip  of  Hriont,  iKji-Urior  mij'trilH  iilmvir  uiiti^rior 
;.'ill-o]«.'iiiiij;  nillicr  liirv-e,  al">iit  iKjiial  ti 


in>;  wliitu  ii|Hit  is  a  blairkiHli  blutcli,  thciii^'liuiily  upontheedgeaof  (1 


■  [-urfiuv  of  hfTicl;  a  tuiiuIht  of  jmn-M 
ivei'il  fortier  of  iiioutb  imil  it'll-'>l'e"'"f(i 

i<lu  nilli  a  tiuiiiIkt  of  r^liuhlly  diirki'r  lilu- 
il  an  s|iai:(^  lx>tW(H-ii  thi-iii.  itiu)  iiveii  rtill 
'  iif'h(-iiil  li^lit,  tlioMtili  tlic  bniail  ilark 
II  Um  oi-ntL-r.  tlii'  ififres  ill  thea:  jilaccH 
blui-kisli  HJL.l  Hliiic  iilUTiialclv,  Uif  liark 
.  1h-Hv.',!1.  uhich  and  Ihi-  min-mti- 


lilar,  but  will)  Iht?  wliitu 


II  tiri-t  I 


>:i]lt'r 


^ .1  l«iik>vnr,l  Uaw.-t-n 

fVV*.  ovi 

rliii 

.  ..t  1.. 

.■iul,  toai 

m,|.lrs.b.,i..i,.l,nwlbi.- 

v.-llo«. 

■iii.fti  (No.  y:riKi)  -Mhu 

iu-sLiii^., 

froii 

>  lion. 

i>liilu,  fro 

!.■..      Till-  ^|«..-i„„.,..  va, 

y  «it„.-  i. 

1  tv-i 

[■.Tt  to 

.  tli<-  ImiK 

.U-I,Ti,.ro„,^lK.iM«inim 

tl'triirts.ili  th.M>ili.'uori 

h[.      Two 

llf  UlUll    V 

I'rv'. 

,i,,I.-«  , 
li:=liiK-i 

Dliluiniil 

../n-*.  ill  IL.holllh]  ill  UK 

):■.    Tl,,.  ■ 

7  s]ii. 

riiiifli: 

-  whidi  * 

The  al»ove.ifschi[iti<.n  i.-  liiiMil  ii;>i>ii  a  ^| 
whieh  locality  we  iuin'  wwral  utiii'r  i'miii 
iiieetiiigon  the  liellv.  in  nianv  cawes  cmlv  tlic 
Honolulu  in  1SS9  by  Pr.  Jenkins  have  ti.c^  « 

S|)ecimeii!)  were  also  obiaincil  by  llie  .1 
have  exaniiiieil,  all  from  Iloiioliihi.  niiiue  in  Il-huiIi  from  L'l)  lo  M  iiielii'if.     Thi'  njiecii'K  W  roinmon  ul 
Samoa. 

VHrKN'ir>.hn<H1ivki-r,  NhI.  T.  Stnl.  Iii.l..  XI,  i^.'«;.  SI,  Java. 

atmtvilllin.u  himrm  Ji'likili-.  Hull.  I',  s.  KislUVninn.,  XXII,  l>'J  (s,-|.i.  j:i,  l;.-i),  i-.'T.  111-.  7.  Honolulu.    (Ty|«',  N,..  .■«>.-;■, 
U.  a.  Sm.  Mu!i,);  BiiyJiT.  <■!•.  i-U.IJaii.  W,  I'JOll,  Ms  i  Honolulu'. 

69.  Qyiniiothorax  ateindachneri  Jor[l;in  A  KviTtiiiinn.     Kii:.  •2!i. 

Head  7.;f  In  leii^'th;  dejilli  ■,).:>:  cy.;  lt.5  in  lioad;  ^^nollt  :>■  iiHrn.rhilul  7.2:  tfapc  2:  di.-lani'e  fr.mi 
tip  of  anont  lo  vent  leas  than  disliince  from  vt-iit  to  tigi  of  tail  by  more  Ibiin  liiilf  li'ii;:tli  of  head. 

Bo<)y  miHleralely  |ot>;:aii<l  sU'Ii.Kt,  iiiueli  eomim-^'i'i'd ;  heiid  .<mall;  fiionl  small  ari.l  i>oint<-<I.  tlie 
anterior  don-al  pmlile  coni-ave  above  the  ,-ycs:  the  Tia|H- and  sidea  of  bind  luii.'b  >«ollfn;  fiapi- lonjt, 
extending  far  K-hiiid  cvi-;  lower  jaw  shorter  than  llu-  iijiiit,  iiirv<.-.l  wj  thai  ilie  month  d.«-s  not  i|iiiti' 
«»mpletely  cUisu;  lipM  modiTotvly  (hiik,  entirely  eMverin^-  the  k-rtli  in  the  ,-Iok-.1  mouth;  eye^inall. 
about  mi<lway  iH'tween  ti]i  of  snont  and  iinjile  of  moulh;  ti-etli  on  r,idei<  of  ujiiiiT  jaw  in  a  siiinlc  .-eries, 
mther  close-set,  short,  .■oiiiprrfiscd,  Irianunlar  caiiiiu's,  tho-c  in  front  piarrely  eidiirLfd;  vomer  with  a 
ringle  row  of  bluntly  rouudeil  teeth;  ea>'h  side  of  louer  jaw  with  a  siiiule  series  ol  rutlier  stroni.',  Ijaek- 
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wanlly  dirti-h^l  iitiiintv,  tl>«  anterior  onoa  Homewliut  enl&n^,  those  on  tip  of  jaw  iiiovalilt^;  anterior 
noHtril  in  a  lontc  IuIm-,  its  len^tli  aliout  half  iliatiiotiir  of  eye,  aitoated  near  tip  of  anont  just  aliove  lip; 
puHterior  nostril  without  tube,  inHt  aliove  anterior  ^I^t!  of  eye;  porw  on  sidea  of  jaws  inconaiiicimuH. 
Ori|^n  uf  dorxal  tin  about  midway  between  Kill-opening  an<l  an|;le  of  mouth,  its  het);ht  almut  eijual  tii         , 
lentil  uf  anoiit:  analminilartosuftdnreal,  bat  much  lower;  tail  moderately  aleuderandpointnl;  a  series         = 
of  in<-onH)>i('uouB  j>i)rMi  alont;  mi'ldle  uf  aide;  gill-o|H>ninK  a  lon^t  oval  alit  exceeding  diameter  of  orbit. 

Color  in  aU^hol,  jiale  brown  or  whitiHli,  sprinkU'd  with  ragKBd  or  dendritic  brown  HimtH  formed  _f 
niore  or  litn  intii  irn^uUr  vertical  lilotcliis  or  cro)«lianila;  inarKina  of  fitia  narrowly  creamy  while  or  -^' 
yellowitOi,  that  of  tla'  uiial  mneli  wider;  corner  of  mouth  and  apace  about  gill-opening  deep  blwkiuli-  —  ^ 
brown;  ahoni  5  lonKitndinal  bla<-ki)>h -brown  iir<M)v»<  on  lower  aide  of  head;  under  aide  of  lower  jaw  --,^^ 
with  2  l)lai'ki><h  limifiludimil  liiieit  which  meet  at  an  acute  an|;le  under  chin;  throat  and  belly  i-rt^niy  -^.^ 
white,  with  few  wattervnl  browniah  markintw;  Hides  ami  top  of  heait  whitiah,  with  amall,  aparinply  ~,^ 
arattereil.  irregular  browiiiwh  bihiTm  niowt  nnirieroua  around  and  between  the  eyee. 

Tliis  I'lH'i-ii-s  y  ri<lati><l  to  '•'.  Hiltito  (Schli^l),  from  which  it  differx  much  in  coloration,  beiof^c^  m 
much  ]>aler  anil  hvs  n-tlciilatei),  tlieatiKle  of  tlie  mouth  with  more  black,  the  jpll-openinp  eiirroim<leiV..v- 


rvHiuf/iunuttefndaeAncrf  JonUn  A  Ervmutiin;  atter  SteimUcimeT. 


Iiy  a  broarl  black  iiri'B  (nearly  or  "inite  »l>«'nt  in  ti'lako),  and  the  white  iMirder  to  the  dorsal  fin 
nion.'  dibitini^. 

The  aiH-i-lmeii^  from  Lavaan, 
KfipiH-ll.  and  of  whic!)  lie  ir>ve^  a  i 
Sti-indailmer,  tin-  spiii.-H  in  r|uili'  d 
aiH-ciinenii  fr<im  I'liluiii;,  on  the  wi 

ThiH  dcw'riptiiin  i^  Imtnil  ii])<i 
mm.  v.  S.   Nut.  iUw.)     Tlie  fii«' 


from  Ijiyr'an,  S  ••btained  by  Jeiikine 


hich  Dr.  Stcindachner  identified  with  Xurima  Jlarimargmiilm  ^hJ 
hI  ll)iure,  evidently  iK'lonfi  to  thii)  apecies.  Aa  suapecteil  by  Dr-^  * 
■ri'nt  from  '■'.  Jhiriiimrg'nuittu,  at  which  we  have  exaniineil  MWtt^f^^^ 
coukI  of  Sumatra,  from  Samoa,  and  from  Hawaii. 

I  HiMiiiiien  (Xo.  m"h)  2  fcetluntt,  from  Hpnululu.     (Type,  ^(x^=^- 
'2  Hiiecimena  which  I>r.  Steindaehner  lia^  -^^ 


r.hllll   ij 


■e.i  by 
othetv  niiiilly  W'nt  iif  fro 

llgmtuMimj  rUlKtlnrhiuri  J..rii 
up.  ('[I.  (Si-|>l.  :a,  VMS), 


I  IKS!)  Ht  Honolulu,  1  l>y  the  Atbnlrot*  at  Honolulu  ii 
Icawt  1  rei-onled  by  Mr.  Snyder  from  Honolulu  in  liWJ,  an*-  " 
iiiii  l>y  Mr.  itemdt. 

Ml.1lk^■.  Ak.  WIv.  Wlrn.  I.XX.  IMO.  AH.iil.  VI.  rlK.  S(UrKn):  not  <<t  KQppelE  * 
iituiiii.  Itiill.  I',  .-i.  Kif>li  (Miiini..  XXn.  1UU1  (Api.  II,  Itns),  1«B,  Honolulu;  Jcnkluxs  ' 
lulu  I:  SiiyiliT,  ii]i.  I'll.  IJuii,  ia,  IWM).  bW  iHoDololu). 


60.   OyTnnothoraz  hiloiua  Jonluii  A  Kv< 


Plate  18. 


oritfinof  dornul;  ati^'le  of 
i-liuhllv  cun-cl,  shorter  ll 
tiK-tli;  j-iiiu  of  up|H>r  juiv 


nee  fnim  ven 

terorbital  i<[u 
iioi.th  r"'.-tu 
m  the  up,K-. 
■illi  ;i  Mtinle 

ll  curveil  buc 


n  head:  snout  l>;  interorbital  H;  gape  2.4;  distance  from  ii]C  * 
tolipof  tftil. 

rvasiil,  the  tail  more  com] ireesed  and  bluntly  pointed;  hwi' .»-*^ 
■e  bnmd;  u  difltiiict  nuiiian  groove  front  near  tip  of  snout  t<r»  * 
IT  to  eye  ii  dis'taniv  ei|Ual  ti)  eye'a  diameter;  lower  jaw  1mi»  •  ' 
front  of  upiH'r  jaw  with  3  ahoK,  bluntly  pointe<l,  movBhlt:^  '  ' 
1-rien  III  f\t<>r\,  |<oint<Hl  caninea  directed  bai'kward;  ahaftuk'-* 
Ii  ■111  cinli  side  with  a  wiTinle  aeries  of  rather  long,  pointe*;^^ 
v.:\r<\:  luiierlor  iiiR-Iril  in  a  lirni;  tiilie,  alKiut  2  in  eye,  near  tiic:^  ' 
iiiiill,  round,  without  tuln',  i-itiuited  juat  above  a 
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« •£  eye:  ^llH>penin^  muill,  its:  (lirec^tion  obli(|uely  forwanl  towanl  nape;  a  series  of  4  pores  on  each  mde 
«•!  iipi^er  jaw:  similar  iM»res  on  lower  jaw.  Origin  of  (lon»l  tin  on  na)»e  nii^lway  between  gill-opening 
^ji»\  mi«Wle  of  eye;  tlorsal  fin  well  developed,  ite  greate:<t  height  somewhat  exceeding  length  of  smmt; 
^jxol  similar  t'>  dorsal,  hiit  lower. 

Oilor  in  aloihol,  rich  velvety  black  above,  paler  below  where  it  is  marble<i  and  reticulateil  with 
ii3j-niw  while  lines;  series  of  jKires  on  aide  of  upper  jaw  and  those  on  ti|»  of  lower,  white;  cheek  with 
3.  irMi  invirular  white  spots;  gill-opening  whitish;  side  of  ImmIv  anteriorly  with  some  small  white 
^|i«^'k^and  irregular  whitish  markings;  lower  jaw  with  laiger,  oblong,  white  cross-lines;  dorsal  fin  rich 
>*r»  •wnish  Vilack,  the  e<lge  fioeteriorly  with  a  narrow,  irregular,  white  Ijonler,  sometimes  internipteil 
>•>-  l»Uk;  anal  bn»wn,  with  a  narrow  white  e<lge  from  which  extend  narniw  intrusions  of  white, 
c.-»xnf  i\-aching  Iwse  of  fin:  end  of  tail  with  a  few  small  white  spots,  the  tip  nam>wly  white. 

The  only  known  example  of  this  species  is  the  type.  No.  50618,  U.  S.  Nat.  Mus.  (field  No.  O4902), 
^  -|*cinien  ^.-^  inches  long,  obtained!  at  Hilo,  Hawaii. 

.-,  :    -.I  /V/-1/  hil^mi*  Jonlan  A  Evermann.  Bull.  V.  S.  Fish  romm..  XXII.  19ir.»  .  Apr.  11.  1903>.  hu.  Hilo. 

61.  Gymnothorax  nutting:!  Sny<ler.     Plate  1-^,  tig.  1. 

Ht-a-l.  nK-asure«l  from  tip  of  snout  t<»  gill-<>i>ening,  (>.1»  in  length,  '^J^  in  head  and  trunk,  3.3  in  tail; 
.U-}«tli-in  ht^a^l:  cleft  «»f  mouth  2.2 :  snout  5.2.  Snout  rouudeil.  jaws  tH|ual,  closing  completely;  lips 
\*-r\  tijick:  tct'lh  in  a  single  .Si»ries,  linnly  eml>e<ldeil,  clo.*ie-eet,  largt»st  Ih'Iow  mi<idle  of  snout,  growing 
snu-l'iilly  smaller  jMisteriorly,  lia.'^l  halves  with  finely  serrale«l  e<Iges:  no  meilian  fangs;  vomer  with 
vfry.-||..rt,  blunt  ttvth;  eye  on  a  vertiml  pa'^.^^ing  midway  U'twtn'n  tip  of  snout  ami  c«»rner  of  mouth; 
distamv  lieiween  eves  I.^>5  in  snout:  anterior  n«i>tril  tul>e  2  in  eve;  i>ostcrit>r  nostril  located  alxjve 
anl  jiist  anterior  to  margin  of  eye,  its  oj>eniiig  with  a  low  rim;  gill-ojK'uing  a  narrow  slit  equal  to 
vt-rtii-al  'liametcr  of  eye.  situate<l  on  a  level  with  pupil;  origin  of  dorsal  on  a  verti<-al  anterior  to 
«jill-^.j<nintr  a  distancv  eipial  to  length  of  snout,  the  membrane  fleshy,  though  not  greatly  thickened; 
ht-i'jht  in  resi<»n  of  vfiit  eijual  to  lenitrth  of  snout;  anal  inserte*!  iuuneiliately  lx»hind  vent,  its  height 
nt'ar  iiii.Mle  of  tail  eijual  to  diameter  of  orbit;  tail  not  slen<leran<l  |M_»intetl,  but  rather  stubby,  the  dor- 
*5il.  i-aiuial.  and  anal  fonning  a  bluntly  rouudeil  terminal  fin. 

('••Inr  in   spirits  brown.   c<»vcr%^l  with  white   sp)ots,  tlv>se   on  head  minute  and  close  together, 

?<"aiwly  disivmible  on  si. out  and  end  of  lower  jaw;  sj»ots  on  the  IhhIv  larger  and  more  elongate, 

*^*^in?  round  on  tail,  where  their  diameter  isalntut  equal  to  half  that  of  pupil;  gill-opening  and  corner 

••f  Jiioniii  bn»wn:  dorsal  s|>otte<l  like  tail,  the  s|K>ts  on  e<lge  of  fin  elongiite,  narrow,  and  close  together, 

*'««K>,.j,jj,  |»ji,steriorly  to  form  a  white  lM>rder;  anal  s|>otte«l,  with  a  white  lH)nler. 

The  .-jieiies  is  represenie<l  by  a  single  individual  31  inches  long,  oblaine<l  in  the  Honolulu  market. 
'  *f  the  sjiotte*!  Hawaiian  t^ls  this  s]>eci**s  can  only  be  confuses!  with  diimwpdturax  g^JtUfumnnjUi^ 
^'»icij  niay  t>e  distinguishe*!  at  a  glan*^?  by  its  slender.  iK)inte<l  tail,  the  larger,  circular  six)ts,  and  dark 
*^'^  "at -patch,  which  are  its  most  striking  characters. 

'"^^ »*--?'.'. -"uj-  '.nttln'ji  .rny.ler.  Bull.  l*.  S.  Fish  (V.mm..  XXII.  11V2  (Jan.  r.».  ll<CM».  olN  i»l.  4.  fig.  7.  Honolulu.     (Type,  No. 
yiv>..  L'.  ?.  Nat.  Mus.  \ 

62.  Gymnothoraxpictus  (.\hl).     'Tnhi  bipa'n:'     Plate  19. 

Ht-ad  2.75  in  trunk;  head  and  trunk  alxiut  etpial  to  tail;  eye  a  little  over  2  in  snout,  1.3  in  . 

^ten  ►rhital  sjtaiv:  mouth  3;  snout  5.5  in  head;  interorbital  sjuice  i».5.  a 

I>«««ly  rather  thick,  roundly  comi>resse<l;  tail  tapering  rather  thickly  iK>steriorly;  head  com  presses  I,  • 

^•ni^>^l,at  swollen  al>ove,  pointeil  in  front;  snout  rather  long  and  iM»inte<l,  tip  n^me what  blunt;  eye 

*"ia.n,  about   midway  liet ween  tip  of  snout  and  cx)nier  of  mouth;  mouth   large,  horizontal,  cl«»sing, 

^tli    oinceale«i  by  the  thick  li|>s,  snout  projei-ting  slightly  l»eyond  mandible;  ti^eth  jxiwerful,  in  a 

"*'»irl«-  series  in  jaws,  directed  liackwanl;  teeth  on  vomer  rounde<l;  anterior  nostrils  in  short  tulies; 

^*'*^^*'rior  n«»strils  aV>ove  eye  in  front;  interorbital  sj^ace  convex;  skin  tough,  thick,  a  nund>er  r>f  jK^res 

*^  iu-ra«l:  no  lateral  line;  origin  of  dorsal  in  last  fifth  of  sjiacv  U't  ween  corner  of  mouth  and  gill-o|»ening; 

**'"^^'5i^l  rather  high;  caudal  short  an<l  rounde<L 

^^*^lor  in  life  *  No.  0.3.*W4 ),  light  olive  dusted  with  black,  the  s|>ots  forming  marblings  f>osteriorly; 
^^  *>Lsi«k  on  gilUjiiening;  no  dark  or  light  edge  on  dorsal  fin;  a  slight  pale  marginon  anal;  belly  pale;  *\* 

^  ol^ck  at  angle  of  moatb. 
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Color  in  ah^nliol,  <let*j)  brown  al)ovc,  owrywhere  clou<.le<l  and  uiottle<l  with  darker,  alwo  iiiarke<l 
with  very  tintj  i«ile  bn>ki'n  n'tiiMiUitions,  antl  w<U'«  with  rather  large  blotchet)  uf  deep  brown;  lower 
surfatv  of  Inniy  t<oile<!  whitinh;  ^ill-o}Krninpji  pale. 

Thit)  dc>t4cri]»tion  in  IjUMetl  chiefly  uiM»n  an  exani]»le  (No.  03724),  28  inchet*  lonj;,  from  Kailna, 
Hawaii.  Our  oolleelion  eontain.s  8  tine  si^eeiniena  (Noh.  03710,  03711,  03717,  03720,  (Ki721,  0:J722,  IKlTlM, 
an<l 03725)  from  the  same  place,  and  one  (No.  03394)  irom  Honolulu.  Other  8])ecimentf  were  obtaineti 
bv  the  Alhiitnm  in  UK)2  at  Honolulu  and  Puako  Bav,  Hawaii. 

I^n^li  2  to  4  feet;  our  HjHK'imens  ranjre  from  22  ^>  40  inclies.  This  ppeciew  is  8ubjtH.*t  to  consider- 
able variation,  the  form  with  coarser  an<l  darker  markingH  tieing  the  M.  cidera  of  Richardson. 

MHrttnapicta  Ahl,  De  Municna  ut  Ophichto.  DisK^rt..  III.  H.  pi.  2,  Hr.  2,  17K9,  East  Indies. 

(ii/innothortLc  pidtix,  BUnh  &  Schnui«h?r,  SyM.  Ichth..  r»29.  IHOl  (after  Ahl):   Snyder,  Bull.  U.  8.  Fish  Comm..  XXII.  liHG 

(.Jan.  19.  IW4),  51K  (Honolulu:  Puako  Hay.  Hawaii). 
MnrivHoithh imnllurina  \jwv\k^\k\  HImI.  Nat.  robs*.,  V,  02H.  iM\,  til3.  1803,  no  locality  given. 
Mnrwna  i^in'niatn  Quoy  «&  (lainiarti,  Voy.  rranic,  Zoal..  2M>,  pi.  52,  tiic.  1,  1M24,  Guam. 
Muritnagidntu  Kiclianlson,  Voy.  Krclai.s  and  Trrror.  Fish..  s.>,  1H16,  Australia. 
Murwna  j\fn'fftri  lUeclivr,  Nat.  Tyds.  NtMlcrl.  Ind.,  V,  1853.  173,  Macassar;  Ceram. 
Sifltriijf/tifferi,  Kaup,  Cat.  AikxI.  Fi.sli..  70,  ls.Vt  (Ceram,  Maeassar,  (\»lel>es«). 
Sidfrn  iKUitfitrinn,  Kaup,  Cat.  AihmI.  Fish..  71,  1S.t6  (Australia,  New  Guinea). 
a^mnolhvnij:  ]ninthcriinuf,  Bleeker,  Netl.  Tyds.  Dierk..  I,  162,  l»d3  (Batjan). 

63.  Gymnothorax  xanthostomus  iSnyder.     Plate  14,  fig.  2. 

lk>ad,  mea»iin^l  to  ^ill-oiH*nin^  8  in  length,  4.5  in  tail;  depth  1.40  in  head;  snout  5;  deft  of 
mouth  1.1).     Snout  acutely  rounded,  lower  jaw  projecting  nlightly;  pn.>file  from  tip  of  wiout  Ut  inter- 
orbital  area  convex  and  gently  ri.»-in;:,  that  of  occipital  region  rising  abruptly,  luichal  mu^H.•le>»  well 
developed;   diameter  nf  eye  2.5  in  snout;  width  of  space  iK^t ween  eyes  1.3  in  nnout;  mouth  closing 
completely,  tlie  cleft  extending  alxjut  one-third  it.s  length  U'yond  iHWterior  margin  of  orbit;  ttvth  i»f 
jawH  in  a  single  serit^s,  close  set  arul  finnly  iml>eddiHl;  thoJH*  at  pymphysifl  Hmall;  latend  ones  lanre 
anteriorly,  growing  gradually  .*<nmller  i>osteriorly,  the  ba.**al  two-thirds  of  their  edgi»f»  denticulate:  a 
URHlian,  de|>ressible  canine  near  tip  of  upper  jaw;  vomer -without  teeth;  anterior  nostril  tulx^  iHjUiil  in 
length  to  diameter  of  i>upil;  posterior  nostril  with  a  minute  rim;  gill-oi)ening  oval,  the  diameter  i><]iial 
to  1.5  times  that  of  eye,  the  lower  margin  on  a  level  with  mtmth.     Origin  of  dorsal  on  a  verticjd  jm.**!*-^ 
ing  mi<lway  between  corner  of  mouth  and  anterior  etlye  of  gil}-o{)ening,  membrane  Heshy;  height  o' , 
tin  near  vent,  1.3.'5  in  snout;  anal  inserted  imminliately  iK'hind  the  vent,  where  it  is  but  a  low  ridge «e. 
skin,  much  higher  and  less  lleshy  posteriorly,  height  near  its  middle  iKjrtion  e^iual  to  half  the  leiij:!^ 
of  snout;  caudal  slightly  longer  than  diameter  of  eye. 

Color  in  life,  yellowish  olive  on  anterior  third,  l)ecimiing  a  rich  brown  iK>8teriorly;  head  ai__ 
b<.><ly  covered  with  conspicuous,  light,  ocellated  spots,  the  light  ]>art  of  which  is  olearly  detintMl,  t~~" 
durk  ])art  more  int<'nse  next  the  w  bite,  growing  diffusi>  without;  s(K)ts  on  head  very  small,  0.1  to  «^ 
(liameter  of  eye,  placed  from  1  to  .S  times  their  width  from  each  other,  their  centers  tingeil  w 
yellow;  iH'hind  the  gill-opening  the  spots  grow  rapidly  larger  for  a  short  distance,  then  very  gradiEa.* 
increase  in  sIkc;  to  the  tail,  where  they  are  nearly  lu?  large  as  the  eye  and  1  to  2  or  3  times  t  V^ 
(lianieter  apart;  i)o.<teriorly  and  on  the  tins  the  spots  are  pure  white  or  eri»am  eolorwl;  oi>ercles  wi  "^ 
brownish  i)lack  margin;  mouth,  within  and  at  corners,  bright  lenum-yellow. 

The  color  in  alcohol  differs  but  little  from  that  of  the  living  example. 

DescrilnMl  from  the  type,  .\o.  508(5!),  V.  S.  Nat.  Mus.,  35. S3  inches  long,  obtained  m  the  Horn 
nuirket.     Two  other  examples  were  obtaincnl  froni  the  .same  place;  one  agrei^ing  closely  with  the  t  ^5! 
except  that  the  lower  jaw  projects  l)eyond  the  upper  a  tlistauce  equal  to  the  diameter  of  the  eye. 
belly  is  without  sp(>ts.     The  other  (cotyiK',  No.  127^)2,  L.  S.  Jr.  Tniv.  Mus.)  has  the  body  very  t 
an«l  robu.'Jt,  nuchal  region  greatly  enlarged;  head  7.4<i  in  length,  4..'^  iu  tail;  depth  1.67  in  head. 

This  species  may  Ikj  known  fn»m  all  otIuT  Hawaiian  ei^ls  by  the  yellow  mouth  and  the  very  h 
dark-bt)rdered,  white  spots  iu  few  rows. 
tilimmitltOTCLcxiiidho^lonius  Snydor,  Bull.  U.  «.  Fish  ('<»mui..  XXll.  VMyi  ^Jan.  1V>,  1904),  519,  pi.  6,  flg.  10,  Honolulu. 
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Omiu  97.  XnBTKTCTEKA  K>np. 

TIj.-  uiln-  .if  Dif  iiiiliTior  noxlril  Htn.ti-iiiv  i.i>ii»iil<Tii1>ly  U-y<irirl  ilit-  lipe,  and  itt<  lip  ix  (lilate<l  >l>ove 
ii'<l-rl<iH  ;  i-it-icrixr  iiir-iHI  r'urniundtnl  )>y  a  [uiinel-funiieil  iHinltT.  ami  KiluatiHl  befure  thetye. 
T)ii^  ^•.-iiu:^  lijfff  rs  inini  '.'iimiuilhniiij-  in  the  i<k'ii<ler,  ai-iiiiiiiiatu  ^iiout. 


64.  Eorymyctera acutiroetrlB  (Alilxiii). 

]|i'a<l  miicli  (iirnpn-seeil,  ihf  lai'ial  miltine  tnoclcratcly  «l>]ii|ue:  cyi'  latV't'.  rin-ular,  equal  Ui  0.2  of 
Itn^li  ■■!  -I'll-  "f  lifjul.  iiifiu>iiriii)!  fniiii  allele  of  jan!";  JHttH  i"i>>»tly  atlemialc<l.  very  nlemler,  the 
Vwrr  ^-iiiK-Hliiit  ihi-  miialU'r  and  with  a  p.'iitk'  niiuHnl  iiirvc  at  i\v  extremity;  t«'«'l)i  uniH'riai. 
.'.!ii].r>7v4-.l.  v<-ry  ni-iilt-.  the  jiablitie:-.  viiiiierine:^.  ami  riiaiirJil>iilHr>all  inwanlly  rllnrte*!:  the  palatine 
uvlh  1-,  "I  n  imifiTNi  fixe.  Ihi-  wrieH  i-..iiiiiieiunin.'  l«-|iiw  wnur  <if   orl.ii  and  teniiinatinif  shortly 

»iiti'ri..rly  ■••  aii;.'Ie  of  jaw:-:  13  fHiipn-wH-.!  arnte  tii'ili  ni-m  v lt  in  h  .lin.i-t  line,  the  anterior  tiiolh 

;]ii:r'h  the  lar-ji-^-t;  i.iaiidihle  with  ■_'«  twlh  U|-ia  e;irh  ^i.ie.  the  iirileri.ir  ^  of  eiU-li  fi.le  K-in(j  nearly 

I...tli  U-l».--i<  Ilieiii;  UAyai  teeth  14.  uid.'ly  »■(  aw\   from  :l  to  .'<  minute  t'l'th  lH-l«een  eaeh  'i-air;  :i 

liT-tl.  |.l:i.-.-<l  ti|->[i  Mi.-7-ial  line,  ihe  M-<-oiid  one  very  ^Irnd.-r  and  thv  lon>;e>t  t->th  in utii;  the  thini 

Hiiv  ;t.  !;re;it  in  eireuniferi'lii-e.  aliil  hilt  lilll.'  shorter  than  the  m..'<.ii<1  tcKitli:  iirhitM  one  iljanieter 
i|l-tiiiil.  ;ind  the  ■^i^tan■^•  (mm  ll|i|ier  i-lfe  i<\  cirhil  (•.  fai'itll  oiilliiie  e.|iiul  to  <lisfallee  Ivtween  Umer 
utr.'iiini  ..rhit  and  fn-e  e>l^'e  of  iiptH-r  li].;  ^ill-o,K'tii]i;:  r.ilher  siii^lII  aJid  ..1.1i<pie:  ju.rvs  ii|>onMii>ut 
10.1  L.[.-rul  line  not  vi~il>le:  fold  of  skill  .-iiv.-|..]>inL:  dors:i1  liii  iinnsmtlly  itiin  liikI  arising;  wltliiii  a 
cturt  .lii^iaiiii-  of  .Ki'iput,  with  u  slojit-  of  aUmt  forty-live  de^;n■^■^':  L'iU-openiiitr  siliiati^il  at  far 
I'^trri'.rly  to  <,'oiiiiii<^ii(viiien(  of  dorsti  1L^  that  i:'  posliTior  to  iintile  of  jau^;  ilor^al  tin  iijiial  in  width 

t.>n.vv  oiatli  of  iH.ly.  n  ill [^eneptlhle  deen'as.-  niilil  It  a]>[>rouelies  iHK^terior eighth  of  l>..ly.  when 

il-l.vrt.i»~  rapidly  and  ul  lis  teriojnation  is  <nily  >..jiial  to  .me-seventh  of  wi<llh  of  lin  upon  lnu-k. 

i-n.mid  >'olor  hi  al.'ohol.  <lark  hair-l.rown.  ni-arly  lilaek  ii)Kin  .H-.'i]<ul  and  eh<-«'k.and  alonv  liaseot 
'I'lisil  liii:  h'-ad,  l"«lv,  and  In.iIi  (ins  irri-j-nlarlv  r.-iii'iilate<i  uitli  narr<iw  IkuhIs  of  whire.  varviiij;  In 
nllli  ati.l  l-'.-oniini;  yellow  ..n  |->stenor  fifth  ..f  dorsal  lin.  and  ii|..i.  that  frtion  oi  I.nIv.  l.nt  in  a 
l<^'k■^  .  .{1.rokenliii.-s..f  l>la>'kexteiidinval..i,-1>'.h'rr'.n.  uni:k'<.fjau>lo^-ill-..tH'idn|.':  irlsehmuie 
Hi'.*. 

ThiT.  siNvies  is  known  only  from  .\1>1->(l's  x^]--  •  S-:  ••■-is.  ^Iii..  fliila.  .\ead.  |  i-olle.Kii  in  (he 
Uaniiibiii  Mands  in  1S:«  hy  l>r.  .1.  K.  Town^-nd. 


Oenm  SB.  ECHIDNA  Fonter. 

■Iwrali^ni  m.-notn-m,^  (pn.iierly  ealled   r<(. A.vy/'«-<" '.  mid  in.hides  - c   li*  or  15  singles,  nii*t  of 

"iMii  Ivlon^'in-,'  lo  the  western  Paeilu-.  They  n^pn-sent  the  liiirh.-st  d.-jir.^'  of  siH-,ializiiliou  animiu 
"if  iiinrays,  a-  /W./rf-rvyow  rvprewiitu  ihe  extreme  de-r.L.latinn.  The  ;;eiiiis  is  well  inarke.1,  disthi- 
■■'■""IiimI  ['n nil  lilt  other  niorays  by  the  blunt  teeth.    It  i^  n-presenUKl  in  Iluuailan  waten^  liyiuoniiua) 

^'-'•iF.pmrr.  Eii'rlilrtrtion,  Jl.  )T7s(™riV;M/n), 


'rrt^cTi:  ::ii>  ]iiw,  Hlmurl  iibmlrle:  body  encirckil  liyalitniK 
^'i  rtJ.Til  rtn-  wrll  devi-luu'd:  Ludv-  rtiifn".  alien  i>n-*tui.  tw 

Kiilrr  lig:)ii  tMixIn:  eiimrr  nl  nuHiIh  hniwii  wi 
**-  rj.eijSK  Willi  i;  Mriesot  leeih  on  «M<v  IkxIv  nllli  ul 


k 
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bh.  Jhh-h  ikiI  (''uaplclclf  rtminK;  ^>wly  cilor-rlngn  wider  thui  eye. 

d.  Lowvr  JHMT  with  nalmorv  lluui  laerlaiulteelhonidde*:  IkhIt  with ftltcnwUng Ugbl  uid  dark  ling^ 
the  iRtli'F  2fi  ill  niiDilier. 
e.  I'lipcf  lav  wtlh  2  wHiiiu[  Iveth  on  Ma;  body  with  reddiBh  bfown  rlnmonnplelelT'enclrcllDK 

ee,  rpimrjsw  with  1  wriusol  U-elhoniilden;  bodf  nut  complclelf  eoclrrled  by  Ibc  broad,  dark  biuwn 

ciTMB-bAndH ....:m)n^jn 

M.  Lnwer  jnw  uilb  morv  thHii  2  wriiii  ul  tcclh  on  rides;  body  wllboul  •llematlOK  light  and  dark 

/.  TuL'th  uii  oldi-H  u[  liiiver  jsn  apparently  In  I  iwrica;  culor  In  life  Dnlfonn  yelbiwiita  brown:  nci 

J/.  Tetth  •msldtf  ol  lower  jaw  apparently  in  4  iwrle«;  hiidy  with  tnan  SOlo  SSmoieuc  Imtretlcii- 

laietlbluti-liiiiun  the  ride,  Aumeliinn'iiolid  and  liand-like  near  tall.... ^ nfbiil.Hi. 

SB.  Echidnft  zebrft  (Shaw).     Plate  W. 

lleail  5.2  in  tnink;  tail  a  litlk  nv^r  2  in  hewl  and  tnmk-,  eye  l.K  in  enout,  2  hi  iiit«T 
BJiacc;  8n<nit  7.3  iii  heail;  mouth,  frifin  tip  of  snout,  2,75. 

Hcxly  rather  licep  and  coitiprensed;  head  deep,  uuinpreaeed,  and  swulleni  eye  mtiall,  un 
midway  Iwtwttn  tipufenout  and  i^iirner  iit  niimth;  mouth  large,  M)Qie what  undulate;  enout  iin>; 
well  iH-yond  tiji  of  mandible;  li|M  tliii'lt  and  fleiiliy;  teeth  all  broad,  smooth,  anil  niolar-like;  ai 
noatritr)  in  fleshy  tuliea,  the  piiHterior  jiair  wllli  their  rims  slightly  elevateil,  eai'h  situated  aUive  ai 
nmri^in  of  eye;  iiit«rorhital  fi>ai'e  elevated,  oinvex,  and  as  the  upper  profile  of  bead  is  t-uneave 
the  eyes  the  fort'heail  rim-D  wiint'wbat  abruptly  liebintl;  gill-ui>enings  flmall;  skin  smooth,  very 
and  thick;  no  lateral  line;  jMH-toral  fins  i>liHolete;  doraal  hvyitininK  behind  gill-<ipeniiig;  tail 
Htron^ly  compriijHed  jionteriorly;  caudal  with  its  margin  bluntly  rounded.  The  vertical  fins  i 
Bjieeimenit  are  rather  Uiw,  abnost  u)>Holete,  and  not  nearly  so  well  defined  as  shown  in  Bleeker's 

(.'uior  ill  almbol,  dtvpordark  brown,  encircleil  more  or  less  completely  over  tiie  Ixidy  by  nui 
narrow  wliite  croeH-inri'  with  blaekiah  margins,  wbicb  fadeaway  into  the  brown  bandMl)etwe(<ii: 
the  liands  or  ringH  are  nut  eunijilete,  though  they  are  very  seldom  forked  or  broken  upintosmal 

Color  in  lite  (No.  0U54;i)  dark  ret  Id  isli- brown,  thedark  stripes  along  or  bordering  each  white 
or  ring  darker  brown  than  the  general  IkkSv  color.  Another  spedmen  (No,  02994)  rich,  [ik 
brown  throughout,  cniiwed  by  about  tl9  iiate  yellowieb  rings,  each  about  one-twelfth  of  an  it 
wiiilh,  or  lew  tliun  half  the  eye.  Miwt  of  theae  rings  are  complete  or  nearly  so,  i)ouie  fragmentary, 
liniken  up  into  sjuts,  him)ii  fading  into  whitish,  and  lioundeil  by  darker  than  tlie  general  color. 

The  alH)ve  des«rii)tiim  is  iMsed  chiefly  upon  No.  0:i543,  a  specimen  31  inches  Iimg,  obtaii 
Honolulu.  The  [■o11e<-tiu]i  contains  a Ixo  a  specimen  (Mo.  02994}  26  inches  long  from  tlie  iwine 
ami  one  (N'o.  0:tT12)  from  Kaibia.  Hawaii.  .Another  was  obtained  by  the  .4/6airv>H  at  Ilonol 
tlt02.  Tills  B[H-eic)<  was  not  obtaineil  by  Dr.  Jenkins,  and  cloes  not  api>ear  to  be  abuntlant  amo 
Hawuiluii  Inlanils,  but  it  in  very  almnilani  at  Hanioa. 
tignnnlhorajr  shm  Shuw.  Natural.  MltK'vll.,  IX,  plate  313,  I7V7.  American  acaa. 
(Jjimmrfftonu-  Mfini.  Blwh  4  Schni'lder.  Wyrt.  Ii-hth..  M8.  ISQl;  after  ebaw. 

UsiuHnmiinrua  diiUiia  Laii>|nVlv.  Ilift.  Nat  I'oIih.,  Y.  OV,  M9.  pi.  19.  Ilg.  4, 1)W1,  near  tha  coaat  of  New  BrtlalB. 
J/ura-NU  libra.  <^vk'r.  Kticnu  Animal,  I!d.  t.  2M,  IHIT. 

.Vur.TNn  «uAeiuU«ari»  Hennclt.  I'riH-.  Z<»1.  Siv.  Lnndun,  1, 1SS3,  32.  Uauritlua. 

(f.ViHnaiflnnrNO/nwiVifii  Kail  p.  ( 'at.  Ai-a!.  Finh..  \(6.  Hjt.  HI.  ISM,  Muacat;  on  typeol  if.  aoifeiufinnrfjiolHenni-ll, 
£rAMNa  aArn.  BleekiT,  AtlaH,  Irhth.,  tV.  »i,  pi,  171,  tig.  1. 1864-ffi  (Sumatra;  Kalell,  Biin>;  Ambuyna:  Tlmorl; 
Bull.  U.S.  PiHh  Comm.,  XXII,  IMfi  (Jnn.  m.  IMH).  i^X  (Honolulu). 

66.  Echidna  ptalion  Jenkins.    Fig.  29. 

Heait  7.25  in  IxKly,  or  3.4  in  distance  from  tip  of  snout  to  vent;  depth  13;  snout  A.R;  eye  h 
\vm'  ibiiii  snout  and  slightly  nearer  tip  of  Hiiout  than  angle  of  mouth;  gape  2.5  in  head;  tip  of  ft 
vent  1,2  in  tail;  interorbital  a)>out  equal  to  eye. 

Bivly  iriixU'rately  elongate,  i-ompreDse^l  [KR'teriorly;  tail  sleniler,  {>ointe<t:  gill-openiDg  very 
ini'oiD'pieiiiiuri;  anterior  niwlril  tubular,  almut  2  in  eye,  near  tip  of  snout,  well  alxive  the  lip;  po 
nostril  without  tube,  oval,  above  eye  just  anteri'ir  to  Jln  middle;  a  series  of  pores  along  upper  1 
a  ^le^ie^'  on  eiieli  side  of  li>wer  jaw;  up["er  jaw  with  a  single  series  of  blunt,  conic  teeth  in  front 
on  sides  smaller  and  in  a  single  series;  roof  of  mouth  with  2  series  of  lai^  molars;  vomer  in  frot 


I 


/ 


^ 


(H>nic  U«t)i,  the  liiriei 
the  lii-ail. 

Color  ill  alc.hol, 
ri)W«Mt  l>an<l^  iiioHlly 
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u1  :t  f1rr>ii>!.  Miiiilh-  criiiLi'Hl.  rli'|>r>'wilili' tcutli;  liiwcr  jan-  witli  2  Hi-ricH  <i[  Hunt, 
IW  liiivur;  orij^iii  of  ili>i>al  in  front  of  >;ill-i)|HMiiii|;  u  rlintaiicL'  iH[iial  In  oiu^-f mirth 


)Wii  lianilH  alti-rnaliriK  witli  wiilcr  li^lil  Imiula,  the  iii 

!iii  rye,  Hie  liroaiicr  iineH  iiiiiHtly  twii'i!  nyi;;  u  Bcries 


narrow  paralK'l  lirown  t<'ii)!ltiii)l]i:il  liiit'F<  i>ii  Ad<-  of  hi'iol  ill  front  of  fnll-oiH'iiiii)!;  tlu-  ikiittirior  l>rowu 
band  ninniiiK  tlinniKli  oyc,  llio  «Ti.nii  iinnin.l  lnwl  ["M<Ti.ir  to  ;niiH.';  an;;li;  of  month  hniwn, 

Unly  olio  HjK'cinu'ii,  ty|)e,  No.  .'iiwisri,  r.  S.  Niii.  Mm^.  (nrijiinal  Nn.  ^IKWi),  l:!  inches  loiiji,  ohlaiiifil 
by  the  AI'mItuxk  in  IS'.Mi  at  Ilon.ilnln. 
iMMnn  («rl/(wiJoiitli..,  Hull.  C.  ^.  Ki-IHV.iinii.,  \XI[,  ll.'.>  (-.■|.l.  i;:^  VMli.  l:ll,.ii:,  \J.  Honolulu. 


1U-U.I  H.:i  in   t 
i-vfronilipof., 


67,   Echidna  obacura  .ImkiJis.     Kii;.  ;iil. 


Body  n.iMiv 
Bwolirii  iilmvi;;  i 
Bhortfrlliaii  iipii 
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inlcnirliital  (N|lla1^'  snout:  origin  o(  dnrHal  in  front  of  )hlt-opt'niii);  a  •lieUnce  equal  to  li'nu:tli  of  iim 
(loreal  (in  Kiniewlml  >ii){lier  tlian  anul,  ilu  hfiiidt  t;n«ler  than  Iwij^l]  of  amiut;  tail  <-oni|irvs^il 
nxHWratt'ly  sl«iiilt-r;  a  few  eliurt  c-onicai  tet'tli  in  anterior  gnrlH  of  each  jaw;  2  8eri«i  uf  oiiiical  teet 
oaih  mU'  of  ii|j|>er  jaw;  roof  of  moutii  jmvcd  with  niolarc,  in  2  n.ws  antoriorly.  in  J  iKwteri. 
inolarM  in  2  iteriea  in  each  i<Lile  of  lower  jaw;  ^iil-oiienint;  email,  narrow,  lenf^h  Ivtui  than  iliaii 
of  eye;  anterior  iioHtril  tubular,  near  tij'  of  Hiiont,  euiiBiileralily  above  nianjin  of  njoutli;  jiosti 
nostril  roiiiiil  ami  ineons|)ii-uous,  near  niiiliUe  of  uppvr  mar^n  of  eye. 

Oulor  in  alcohol,  dark  brownish  withalKiut  23  (larbcroea-handDnioatly  as  bruail  ac  •lej'lh  of  I- 
inilii<tinct  on  middle  {lart  of  Ixxly,  luit  ijuite  distinct  anteriorly  and  i>n  tail;  alteruatiuK  wltli  then 
white  onet)  whicli  are  narrower  than  eye  and  which  extend  on  anal  and  dorsal  fina;  the  «!<l).i's  ol 
Itandx  j;^!]!ed,  the  white  lianHN  widening  toward  the  lielly;  extreme  ti|>of  tail  brown  (in  the  rot 
tlie  tiji  it  narrowly  ulfietl  with  white);  tiide  of  lower  jaw  brown,  ancle  of  mouth  black  with  w 
t^jKit  in  front  on  lower  jaw;  ((ill-ii|n;niii(t  without  liark  liorder.  The  2  cotyjies  show  wnne  diffeif 
in  color.  In  the  larger  esuiLiiile  (No.  X^'il],  16.6  incheH  lonjt,  tlie  U«ly  is  more nniforriily  .lark  br 
and  the  li)fht  eroN<-liand><  are  very  indiflinct  exivjit  on  tail;  in  the  oilier  (■<itytie(  No.  2;l.'i:i).  !!.,'>  in 
in  len){tli,  the  wliile  croHH-lnuidH  are  \'ery  diittiuct,  all  iM)ini>letely  ccicirclin);  the  iMxly  exi-t'i'l  ;! 
anterior  to  vent. 

The  HjiecieH  wutt  not  taken  by  us.     Thre«!  fjieeiniena  were  obtaineil  by  Ilr.  Jenkins  in   IKS;l, 
IviK-,  So.  50liK6,  U.  S.  Nat.  Miu..  (Held  .No.  a*)2),  a  njiecinjcn  ll'.5  inches  Iouk,  n.llei'te.1  al  llnnol 
H)tyiK-B,  No.  7:l'5,   L.  S,  Jr.  I'niv.  Mus.  (Held  -No.  XWl),  a^iH.i-in»'n  I«.5  imh.-B  l.mg;  iind  Xo.  :; 
11.  S.  Kiitli  Connnitviun  (lieUI  No.  ilUa].  a  Fii>eeinien  U.'>  inches  long,  Ixith  from  Honolulu. 
f;r-AiV(N<M<lw'ur<iJuiikliiB,  Bull.  r.  S.  I^ali  (-•.iiiiii.,  XXII.  ItnU  |)k'|it.  V^  1W»).  Uu.  Ilg  II,  Honolulu. 

eS.  Ecliidiia  zonata  Fowler.     Fitt-  31- 

Ilead  r.2in  total  IciiKlh.or  3.75  in  .lixlance  from  ti|>  of  Hnoutlovei 
tip  of  Hioiit  and  liji  of  lail;  deiith  alonit  L'.-'  hi  hea<l;  eye  111  in  h<«il,  : 
Mjiai'e;  leUKlh  ol  mouth  '.'.7  in  head. 

ItiHly  moileruti'ly  elongate,  conii)ret!ae<1;  tail   ctrongly  rompreseod   and   jiointetl;  he 
nioulli  miHlerati',  ga)ie  reaclnng  lieyond  eye  a  diftance  e<iual  to  IciikIIi  of  siuuil;  lower 


Typv  of  £.  I'lNrtu  JunklDi. 


than  upper, curvolu"  that  the  mouth  ilotw  not  clime  completely;  t«eth  bluntly  eonie,  in  a  pingle  » 
ill  front  in  upjier  jaw,  in  'Z  Herief  liiteratly;  teeth  cm  vomer  bluntly  conic,  in  a  jiinKle  series  of  :)  \f 
dei>ri-«"ibli'  anteriorly,  in  ii  double  series  of  molar  teeth  jiosteriorly,  abont  7  teelh  in  ejich  w'rii's;  lo 
jaw  wilii  a  double  series  of  bhmlly  conic  teeth  on  each  aide,  an<i  a  meilian  series  of  Mniihir  teeth. 

t'olor  ill  life,  iHsly  <Toss(il  by  i'l  (by  error  24  in  drawiii|r)  broatl  rei Id ish-bro wn  nonreticula' 
lands,  the  vviiltb  <.f  Ihlisc  at  iniild'le  o(  Ih'kIv  excce.linf:  snout  ami  eye;  Ihe  lands  •■.inij.letely  em-ire 
the  IhkIv,  iiiid  sejiarateil  by  eoniewliat  narrower  li(rht  Iwnds;  tip  of  snout  yellowii'h  white;  the  i 
dark  liiind  through  eye  broadening  on  int^Torbilal  sjiace;  second  liark  liaml  croasing  side  ol  hemi . 
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•%r<-ry  hmai]  on  nachal  fegion;  tip  of  tail  narrowly  whito.     In  8onie  of  the  cotypop,  the  dark  <TO«»-lian<b? 
t«:*ntl  to  l>reak  up  l^elow  and  form  reticulations. 

Thi*}  s>peciei8  Ls  not  rare  about  Honolulu  anion);  the  coral  roi*ks.     It  api^arently  <U»ef)  not  rea4*h  a 
l^^rey  size,  the  examplean.in  hand  ran^nn^  from  15  inclie^  down  to  (>  inchet*  in  len^h. 

Erhidna  riiuia  Jenkinj«  (type.*  No.  54)<iS7,  U.  S.  Nat.  Mus..  a  ppe<-imen  l.'J.o  inches  lon)r,  obtained  at 
Tf«>n«>1ulu.  Cotypes,  No.  7492,  I^  S.  Jr.  I'niv.  Mus.,  15  inrhen  lonp;  No.  2753,  U.  S.  F.  C;  No.  2753, 
F*it4(l  Museum),  appeare  to  lie  identi(*al  with  this  Pi^ecies.  S|MM*iniens  were  also  obtained  by  the 
.|y^i/rrM9at  Honolulu  in  1902. 

/^'Wjm  zomda  Fowler.  Pnw.  Ac.  Nat.  Sci.  rhila.  lyiJO  tNov.  lo,  41>r».   pi.   XVIII.   liu.   2.    Honolulu.     (Tjrpe.   No.   164M. 

PhiUu  A<*.) 
f-j;.  Mtluit  jfjjtsinta.  Fowler,  op.  cil.  -!*» «  Honolulu  •-.  not  of  Richanlson. 
A>'A/i>/iKi  riVffi  Jenkitw,  Bull.  U.S.  Fk«h  Comm..  XXII.  l*Jirj  '.<4>pf.  -*:{,  1<M»).  4J*J.  fi^.  lo.  Honolulu;  .<nyder.  op.  cit.  (Jan. 

19.  1«MK  iic*l  ( HoDolulu). 

69.  Echidna  zonophsea  .Ionian  iV  Kvcnnann.     Tlatc  21. 

Heail  3  in  trunk,  or  6.5  in  total;  tail  lonjror  than  head  and  trunk  by  a  little  more  than  the  snout; 
«->-•'  i?  in  mout,  1.5  in  intemrbital  spa<'e:  pnont  ♦>;  intiTorbital  .«i»atv  7.75;  month  2.8. 

Itoily  coiupre{^*<l,  the  tail  ta;>eriiijr  rather  narrowly  jx»steriorly;   h«*ad  deep  and  compreseed, 

!'••  •intetl  in  front;  enout  rather  lonj;  and  [M^)inted,  the  tip  obtiLsely  rounded  and  pn)j(nning  considerably 

I  ►»■-%-•  md  the  inandible;  eye  rather  nmall,  midway  l)etwet»n  tip  of   mandible  an<l  <*omer  of  mouth; 

ri  I.I. n«lible  arched  Ixdow  ho  that  only  the  anterior  teeth  touch  tin*  front  of  the  jaw  alN>ve,  though  the 

tfi]«-lc  flc^ahy  lip««  conceal  them  all;  teeth  molar,  tlu»se  in  front  of  jaws  iM)inte<l;  anterior  noptriln  in 

sli-  •r-t  tnl»w«,  the  pf*iterior  j»air  al)ove  the  eye  with   a  jjli^rhtly  t»levate<l  mandn;   interorbital  Hpa<v 

i-«  nix-^x;  top  of  heail  inor.»  or  less  swollen  or  convex  in  profile;  gill-ojiening  l.t»7  in  eye;  pkin  HUKK>th; 

li».-a4«l  with  a  few  i>orc.«;  oriirin  of  <lorHal  lK';rinning  at  last  fourth  of  sjja*^*  l>etween  ci>nier  <»f  mouth  an<l 

ir\  1 1— •  •{Honing;  cauilal  small. 

0»l«>r  in  alcohol,  grayi.«*h  white,  tin*  lioily  and  tiiil  crosse*!  by  alM^)Ut  25  broa<l  rieh-brown  liands, 
•">&  r^i-rnlintr  up<»n  the  dorsal  and  anal  tins;  dark  bands  anteriorly  brojidest  alwive  and  not  iue(»ting 
&«-r-*:»-.seri  l^.]ly,  their  width  alniut  <N|ual  to  the  di.^Jtanee  fronj  tip  of  snout  to  iniddh*  of  eye;  first  brown 
l*:.&rft«  1  throiiirh  eye,  se<*ond  a<*ross  nai»e,  the  fnurth  aeross  gillHi|»ening;  gray  bands  of  ground  color 
*■"*"*  •"*»n«irly  broa<l  and  widening  nmch  u|M»n  l»elly;  |M»<teriorly  the  gray  bands  an»  narrower  and  lietter 
'■*^*^^  i^«^l.  es|>e«*i;illy  on  the  fins,  their  width  p<-areely  gn^ater  than  half  that  of  the  brown  liandH;  tijj  of 
***■'  "vm*  narrowly  white;  Wwly  anteriorly,  t»siK*oially  within  the  gray  bands,  profusely  i»overe<l  with 
"^ '  * «  i  ■  «-Tous  small,  rrmndish,  bla4*k  sixi'ks,  less  numerous  and  more  soatterisl  jtosteriorly;  no  blaek 
"^  •"  »Tj-i  ..n  he:id;  angle  of  mouth  bla<'k.  with  a  small  white  blotch  imme«liately  in  fn»nt  on  lower  jaw, 
1^*'"*^  i  niieil  arroev  under  jaw  jis  a  bn^ad  whitish  Iwind;  side  of  hwid  with  alxMit  4  or  5  narn>w  blackish 

ln'tween  mouth  and  gill-opening;  n*gion  of  gill-oj>ening  marbUnl  with  dark  brown  and  whitish, 

•f«*ning  dark.  One  example  (No.  0:y>45)  ha«l  murh  yellow  on  the  head  and  U'tween  the  brown 
•^.    This  specie:*  is  known  from  the  tvjH'  and  3  c<itv|K's,  ail  o})taine<l  bv  us  at  Honolulu. 

^-  ^  <"i  :#/M/»ji/..-f.i  JonUn  &  Ev»niiann.  Bull.  I'.  S.  Fish  roiniii..  X.XII.  VMr2  i.Vpril  11.  1'.<IW>,  If.T,  Honolulu  (Ty|M».  Ni>. 
'*)»ll\.  V.  S.  Nat.  MibJ;. 

70.  Echidna  leihala  Jenkin.«.     Fig.  32. 
I  Heail  7  in  total  lenj^h;  depth  2.1  in  lu*a<l;  tip  of  snout  to  angle  of  mouth  2.5  in  head;  eve  10  in 


J  1:  interorbital  .*<.5;  gill-o[)ening  a  very  small   narrow  slit,  3  in  eye,  with  no  di.<tinguishing  color 

,      V*"  *"  Vjin^r;  oriifin  of  dorsal  well  in  advance  of  giU-ojH'ning,  3  in  heiid;  jaws  curving  away  from  ea«*h 

*^         *■*  *  r.  rliksing  only  at  tip;  a  few  sharp  fixetl  teeth  in  anti*rior  jX)rtions  of  jaw.s  the  remaining  all  blunt; 

^   _  *^  ^  1  in  anterior  portion  of  upj^er  jaw  sharp,  in  a  single  .series;  in  the  i>osterior  ]M>rtion  a  double  series 

^  »liint  te«'th,  l>etween  which  the  r<^x">f  of  th(»  mouth  is  crowde<l  with  blunt  te<»th,  b.»«t»ming  as  manv 

•^  H'ries  |»wteriorly;  teeth  in  lower  jaw  in  2  series  anteriorly,  lHH»oming  blunt  posteriorly  and 

**V*i4rpntIy  in  3  series;  anterior  nostril  tubular,  near  tip  of  snout  aUive   margin  of   lip;   posterior 

*^*^  ril  snuxith,  near  the  middle  of  the  up|K*r  margin  of  the  eye. 

Color  in  life,  nnifomi  yellowish  brown,  n<»t  lighter  on  the  U'lly,  l>eing  distributeil  over  the  whole 
-^^'  in  tine  )^^ranular  markings;   no  transverse  Irands  api»earing  in   life,  but  evidence  of  bands, 


i 
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enpeciAlly  towani  tiji  ni  tail,  appeuv  w>i 

Snont  whit«,  utKlif  <•(  i ith  Iitomh;  ii 

Dr.  Jt>Tikini>  olttaineil  •(  Hp«4niiieii!< 


V  HfItT  ili>ath.     (Tin-  Rgu"-:  bIiowb  aliiiholie  wpeismoii. ; 

w;  ther  L-oniiinrnoiiH  inarkin|n<.     (Jenkinc.) 

M  [iillowx:  The  tyi>e,  IT  inchex  in  length,  Ko.  fins44. 


V.  S.  Xat.  MiiP.  (fivia  No.  ■*(&),  Honolulu;  and  i-utypee,  No.  7783,  L.  6.  Jr.  Univ.  Mum.  (fielil  No. 


2368),  l.S..'.  imIu'H  h.ae:  an.)  V..  L':r,L>,  r.  S 
them-f  ii)fr.>nt<>ril..ii'>liilii. 

It  Ih  iH^ihlc  that  lliix  t'l-'iii-M  aw]  z-ti- 
ont-  for  w)>i<-li  the  cHrli.-sl  niiiin-  ix  l->liid,,„ 


Vw\\  Ooiilliiiwion  (lii'lil  No.  1!:UKI).  IL>  iiiHiiti  lout;,  all  from 
''1,  zoiuifihmi,  '•'•HTiini.  anil  /umliim  urc  nil  iiilor  variatiunfi  of 


71.  Echidnanebuloaa  (.Vhl). 


•'hihi  hifi."     riatc  1. 


]IeaiUl.:^'i  in  tnink:  tail  r<li<irl<T  llmti  tii-ail  ami  tnink  liy  a  littl<- tiion-  than  hh nut  anil  eye;  t>yt> 
2.5  in  Htioiit  anil  a  lilllc  nvpr  1'  in  iiiti'rurliital  tiiHu-c;  niioiil  A.n;  inti'nirliilal  mihkv  (1.'>;  nioiitli  2.2. 

IlfKly  coiiiiin-MH-il;  tail  lu|>('riii|,'  t.'r:iiliially:  Ik'OiI  larvc  tliirk,  I'ompren'Pil,  HWollen  almve,  en  that 
the  iipiiiT  iirotite  i;i  eimvi-x  trim  I'vi'ii;  Hiiont  ik'i'|i,  codiimfw.il,  ronmliil,  the  vxtremily  liliint;  eye 
email,  high,  iipan'r  ii|i  of  Hdinit  lhnu  corni-r  iif  mniitli;  nimith  liciri/ontal;  jaws  nearly  ei|iial;  t«eth  in 
anterior  |inrt  of  jawH  criiiiml,  thuw  jiofterior  mnlar-liki!;  anterior  lumtrilH  in  Nniall  tulxii,  pmiterior 
pair  alHive  tin;  eyi-H  anteriorly;  iiilerorliilat  i>iiaiv  i-onvex:  (cill-oiieninii  a  little  laryi'r  than  eye;  akin 
HiirHiIli  anil  tim^h,  willi  luinie  [HTeimn  heail:  origin  of  ilorHul  almiil  miilway  U'tween  pi  ulterior  edfie 
of  eye  anil  K>1l-<>|><''iinK;  tijMif  IhII  ronmleii. 

Color,  in  nl(i>hr>l.  whiti^ih.  linely  !i|>otteiI  anil  xiHs^kleil  with  I'tui^kixli  hnmn.  .toxmiI  by  altnut  27 
er<jiu-liiinili<  fiinneil  of  ileep  l>laeki>'li'ljriiwii  rrlieiilationi',  eaeh  iliviileil  ini  an  tn  form  L'  lateral  neriefi; 
H|)fitii  on  lower  Hiirfai*  of  UkIv  mnn-  nr  low  wiliii,  anil  the  jrroiiml  mlnr  nilh  (ewer  xinall  e|N)te 
U'tweeii;  tip  of  KniMit  ami  I'^imlal  uhite.  Tlii>'  i1i.-wTi|.lLoii  from  a  sixi-itnen  (No.  <l:!774)  2!l  im'hes 
li>]i}l,  taken  at  llnnnlnlti. 

Tlit<  jiiihi  M^Mi  is  "a  kinil  of  eel  tliut  niHk('><  liaviic  aniuii);  all  kiniln  of  lish.  Ilen<-e  KaiiiehMneha 
<  Kin|(  iif  Hawaii)  wax  eiilliil  '  I'lilii  kiiiw'  Ihisiimii  '  vietorioiid  over  all.' " 


IilHlenmijHiHil  al  rmmili'il  lei'lh  i 
Anli-rler  mnnilllrtllxrr  tiilli  ]>i 
nintril  lulxm  vi>ry  nhiitl.  \unU-  i>l 
amiTWp-.)  TlilM  lirlul  <U-»-ri|itli>ii 
JL  IrllaUa  JgnkiliK. 


KI-'IiUiK  i>f  r^iiiK'  olii'  iiJ>  I'M'.  »irnmi><l.-.I  liy  a  hliii-k  ri»I  more  or  )c« 
II  fnim.  In  iwi.  niwii  Ih-IiIiiiI.  t'niii.n]  iiml  <|iiiiu  ttliorl:  muxninrr  teeth 
.'  Ii-vlli  wcnk.  lit  mini-  riii'  ui  tin-  iiilcrniiixilliir)'  lirlh,  n  lHnti>  vomerlDO 
isili-H,  Kinnll.  ntiini-rini,.,  in  iwn  niWH  la  fn<iil.  In  ^lx  mwH  in  thn  middle. 
mwK;   iKnitprliir   tci'tli   mtilml,   armiiKiil   In   lliriv  n-rhs.     AnlerlOT 

wimu  lieriaiiiial  l>lBi-k  IEtii-h ler  the  thnnt.    HihhiIiiIii."    I  Vulllant  A 

iiiiiiKli  fur  ii-rtoiii  filuiitinrntJiiii.    Thu  ■iivclv*  may  lie  Identical  Wllh 


/"^ 


r 


FISHES   OF   HAWAIIAN   ISLANDS. 


Ill 


In  life  the  irregular  dark  areas  are  dark  brown,  with  chrome-yellow  sjwts,  the  l)ar8  between  the^e 
<lark  areas  gray  and  brown;  anterior  tubular  nostril  orange;  iris  orange.  An  example  from  Hilo,  gray 
-M'ith  black  s|K)ts  and  bands  almost  meeting  on  the  belly,  8tnd  quite  meeting  on  the  tail;  spots  of  deep 
yellow  in  the  black  s|X)ts,  those  of  belly  edge<l  with  yellow;  anterior  noetril  orange;  snout  and  chin 
livid  brownish;  vent  deep  yellow,  l)order  of  fins  grayish  white,  like  tip  of  tail. 

The  natives  say  that  this  eel  goes  ashore  in  the  grass,  wriggling  quickly  to  the  water  again  when 
disturlKid.     They  also  claim  that  it  is  savage  and  will  bite. 

We  have  a  numl)er  of  sjiecimens  from  Honolulu,  Hilo,  and  Kailua.  Dr.  Jenkins  obtaine<l  one 
fn>m  Honolulu,  in  1S89,  which  we  have  examineii,  and  the  .l///a/nww  obtained  one  at  Honolulu  in  1902. 
The  sj>e<*ies  is  very  common  at  Samoa. 

Munnui  vebnlom  Ahl,  De  Mura-na  ct  Ophiehtho.  Thumb.  Disst^rt.,  Ill,  T),  pi.  1,  fig.  2,  17S9,  East  Indies. 

Gymuol/iorox  luhulosuii,  Blocli  &  S<-hiieidc'r,  Sysl.  lohth..  .ViK,  ISOI:  niioT  Ahl. 

(iymnoilwrnxerUidua  Bhx'h  Jk  Sehncidor.  Syst.  Ichth..  WO,  1801.  Huahia;  Tahiti. 

MuTXiui  ophin  Uiippt'll,  Atlas  zu  (Ur  Keise  iin  Norcll.  Afrikft.  IIG,  taf.  29.  «»?.  2.  1S2S,  Red  Sea. 

TharoftoTUi»opfn\  McCIolland,  Ciilc.  .louni.  Nat.  Hist.,  V,  1H44,  217. 

Echitlna varirgiUa  FomteT  in  Lichtfiistoin.  Dcscript.  Animal.,  IHl.  1K44.  seas  Huahainam;  Bolam-Bolam;  Tonga-Tabu. 

Muriena mrifffdta,  Richarfl.sDH,  V«>y.  Kn-h.  »t  Tt-rror,  Fish.,  9-1,  pi.  47.  D^s.  l-f)  ainl   11-lfi,  ISIO  (Indian  Oooan;  Chini^?  Sea: 

c<)a.*»ts  of  Aii.«<tralla). 
l\ttilnphU  rarhyata,  Kanp,  ('at.  Ap<Kl.  Fish.  Itrit.  Mus..  9s,  tab.  13,  Hji.  07,  \t<n\;  after  Richardson. 
Mur.rnn  nrfmloHn,  (ivinlher,  ('at.,  VIII.  VM),  lS70(rort  Natal:  Zanzibar;  MartaKasoar;  SoyohelU's:  India;  Molucca.**;  AnilM>yna: 

Macassar;  Siam;  ('hina  St'as:  Fiji;  Trinity  Hay;  Australia). 
Kchifhia  wlmlimn.  Jenkins,  Bull.  P.  S.  Fish  Comm.,  XXII,  1902  (.Sept.  2:J.  11K)3),  429  (Honolulu);  Snyder,  op.  cit.  (.Ian.  19, 

19(M),r>20  (Honolulu). 

Qenns  59.  UBOPTESTQIUS  Siippell. 

This  jjenus  contains  most  <>f  those  inoraya  with  fins  altojtrethcr  wanting,  or  developed  only  at  the 
tip  of  tail;  teeth  small,  [Miinted,  siibe«iual,  the  mouth  of  modenitA' size,  and  only  the  luiterior  nostrils 
provide<l  with  a  tube.     The  typical  species  have  the  tail  alK)ut  as  loii^  as  the  rest  of  the  l)o<ly. 

(wipniioiniintnn  I^icrfu'de,  Hist.  Nat.  I'oiss.,  V,  (Ms,  \HO'.i  iil(>linta     mnnmnain):  restricted  tirst   by   Kaup  in  IHTxj  to  dttUntii, 

which  is  nn  Kr/tidim. 
Ivhthyophist  Lcss<»n,  Voy.  de  la  ('CMpiillo,  II,  131,  1H30  {jKinlhrrhius    iiianunrdtiis):  not  «»f  Fitzin»;er  1mi'9.  a  ^enus  of  reptiles. 
Crojitrryf/iuM  Kiippcll,  Ncue  Wirb..  Fisclie,  83,  IKW  [nmrolor). 
Sctiticti  JoT(h\.u  t^  Kvemiann,  Fishes  .North  and  Mid.  Anier.,  I,  403,  l.s%  {ufctniHs). 

*i.  Posterior  nostril  with  elevated  rim;  jaws  eijual;  no  dorsal  Iin  evident wmrtwora/iM,  p.  Ill 

tin.  ToHterior  nostril  without  rim;  jaws  unequal;  dorsal  tin  evidtjut  on  tail /fMci/ri/*,  p.  112 

72.  TJropterygius  marmoratus  (I^c«'pr<le).     Fijj.  '^'^. 

IJosul  2.2')  in  trunk;  tail  lon^rcr  than  head  and  trunk  by  a  little  Itiss  than  half  of  head;  eye  2.1^  in 
enout,  2  in  interorbit^il  space;  snout  5. 07  in  head;  interorbital  space  7.5;  mouth  2.5. 


Fi«;.  33. —  J'ropttrj/fjius  marmorntus  (Lae»!iK'<le);  after  lihM'ker. 

Body  compresscil;  tail  taperiuj:  gradually  behind  to  a  rather  thick  point;  head  rather  large, 
compressed,  «>btusely  pointed;  snout  lonjr,  pointed,  the  tip  blimt;  eye  small,  a  little  nearer  tip(»f  snout 
than  (M)rner  of  mottth;  inottth  with  thick  lips  concealin*^  tlu*  teeth;  teeth  large  and  sharp  pointed, 
bisiTial  in  the  jaws,  the  outer  series  nmch   smaller  and  more  numerous  than  tlie  imjer,  which  are 
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deprewible;  vomerine  U*oth  in  a  single  nie<lian  fleriee;  anterior  nostrils  in  short  tnl^,  the  [H>st4^ri  « 
pair  with  elevated  rims;  interorbital  s|>aoe  elevate<l;  no  fins,  except  an  olisrilete-rayetl  <levelopiii(^  m 
around  end  c»f  tail. 

Color  in  alcohol,  dark  blackish  brown  al)ove,  paler  l>eneath,  markeil  all  r>ver  with  indintii^M 
bla(*kiHh  reticulations;  chin  ]>ale  brown,  sr>mewhat  soiU^l. 

One  adult  (No.  0:i7^^))  11  inclu^s  long  was  obtaine<1  by  Mr.  Goldsborough  at  Kailiia,  Hawaii,  nv    i 
alH)ut  a  wore  of  young  in<1ividualH  1.3  to  4.72  inches  long  were  drt»<lge<l  or  taken  in  the  tangles  !)y  t  ft 
AltHitrrntA  off  the  south  coast  of  Molokai  and  lx'twiH.'n  Maui  and  I^nai  in  21  to  4C>  fathoniH.     In  iif*^  \  'B  - 
young  are  dark  brown,  the  throat  and  lower  jaw  much  lighter,  almost  white  in  some  s|tecimens.  th«  -^  t' 
l)eing  no  dark  markings  as  in  the  adult.     The  mu<*ous  {Mtres  on  the  head  are  white. 

(ii/mnimiurartm  manitnrata  I>uvpi'<1o,  Hist.  Nut.  I'liiMK.,  V,  fits.  TJiO,  IHiKt,  coast  of  New  Britain. 
JrhtfiynphiMjMtnthcriumt  lA'Hsim,  Voy  (:<k|.,  IV>iss.,  II.  131,  l.H'Jf»-lK:K).  Oualan,  Caroline  Islands. 
f.Viir:rnit  viicntjttrntH  Blookor,  Nat.  Tydt>.  Ntnl.  Ind.,  Ill,  iSW.  ISTvi.  Wahai,  southern  Ceran). 
f  Crapirryf/iin'  -rnnthoptt  run  HltM-kor.  Nut.  Tyds.  Nt'«l.  Ind.,  XIX,  ft'iO.  lHr.9.  Pa^itan,  southeast  Java. 
f(ii/nnioiinir:i')i(i  xnnthnpUrug  Blifkor,  Allnn,  IV,  111,  pi.  20,  (Ik.  4.  \^A. 
fHinnwnnurivna  inicruptcru*,  BhH'kiT,  <»i>.  clt.,  115,  pi.  20,  (Ijf.  2,  IHiH. 
fiiijiinwnturivna  nmcnHY fthnluH  Blwkor.  N*-*!.  Tydw.  Dicrk.,  11,  .M,  1W5,  Amboyna. 

rmptrri/f/iuit  iiinrnutrntun,  SnydtT.  Bull.  l'.  S.  Fish  Oniim.,  XXII,  1U02  (Jan.  19,  ISMM),  521   (AlliatniMK  StHlions  :{M7.  SVm, 
:iM72,  :i>s7«). 

78.  TJropteryg:iu8  leucurus  Snyder.     Plat*^  13,  fig.  2. 

Tlend,  mcASurtM  to  gi]l-oi>ening,  8.:^  in  length;  tail  1.9;  depth  2.6  in  head;  snout  5;  deft  of  mouth 
2.9;  l<»wcr  jaw  nhorter  than  upper,  tip  extending  to  Imihc  of  nostril  tulK.«;  teeth  of  jaws  in  2  serii-s, 
outer  one^  nniall  and  close  net,  inner  oncw  fang-like  and  widely  S|>actHi;  a  median,  deprt^ssiblr  fang  in 
upper  jaw;  a  single  row  of  sharp  tt»t»th  on  vomer;  anterior  nostrils  with  tuliesinpial  in  length  t<» 
<liameter  of  eye;  posterior  nostrils  without  rims,  hn^attnl  alxive  eyes;  eye  locate*!  al>ove  middle  of 
cleft  of  moutli;  gillH»|)ening  a  horizontal  slit  wpial  to  diameter  of  eye.  The  dorsal  fin  l»ecom<*! evident 
at  a  point  alH>ut  half  the  length  of  head  frrmi  tip  of  tail,  IxMUg  n*pre8ente<l  anteriorly  by  a  m«*n»  fold 
of  the  skin  whi<-h  extends  to  occiput;  caudal  iKiintiHl;  a  mere  trace  of  an  anal  which  joins  the  (*audal. 

0>lor  brown,  (inely  Pi)ottcd  al)ovc  with  white;  vcntrally  the  sjwts  l)ecome  elongate  and  unite, 
also  increasing  in  size  until  on  the  lu'lly  the  color  is  white  with  fine  reticulations  of  brown;  upjH^r 
parts  with  figures  fornuMl  by  the  union  of  elongate  siHtts;  end  of  snout,  upi>er  lip,  lower  jaw,  ami 
throat  white:  fin  arouiUl  end  of  tail  white. 

This  species  re.s(»mbles  the  young  of  V.  iimnnnrntuA.  It  differs  in  color,  that  form  iKMug  neither 
spottiMl  nor  otherwise  ligure<l  with  white.  The  jaws  of  V.  iwarmoni/Mx  aiv  e(iual,  and  no  dorsal  fin  i.s 
evident  on  the  tail. 

One  specimen,  A.W  inches  long,  was  takon  in  2S  fathoms  of  water,  station  .'W74,  lK»tw«»en  Maiii  and 
Ijinai.     Ty|KS  No.  50871,  U.  S.  Nat.  Mus. 

fVi>/»/M7/i//M.'«/Mir«r»MSnydor,  Bull.  l'.  S.  Fish  Connii..  XXII.  1W)2  (Jim.  n»,  IWM),  .'»21.  pi.  fi,  Hk.  12,  Albatross  Station  3874. 
between  Maui  and  Lanai. 

Qenns  60.  BCXTTICABIA  Jordan  h  Snyder. 

This  gi'nus  differs  from  f'ntfdrrifijiux  in  having  the  jH)sterior  nostrils  in  tnlies. 

Murnntpf'tniint  Kaup,  Cat.  AihmI.  Fir^h.,  97,  1S.V*  (//<// »mi):  not  of  Ijirrpedt'.  1S03,  whifh  Ih  Mtjrine. 
.Vii/iVfiriVi  .Ionian  *V  Snyder,  rnx'.  V.  S.  Nat.  Mus.,  XXIII.  IWl,  s«<i  {tigrina). 

74.  Scuticaria  tigrina  (I ^"sson).     Plate  22. 

Ilea<l  0.4  in  trunk;  tail  a  little  over  2  in  head  and  trunks  eye  2.8  in  snout,  2.5  in  interorbital 
spa<'«';  snout  a  little  over  7  in  hea<l;  mouth  a  little  over  8. 

Bo<ly  very  elongate,  rouncl;  tail  <-ompress<Hl,  tapering  a  little  posteriorly  to  a  very  blunt  an<l 
rounded  tip;  head  round,  blunt  in  front;  snout  round  and  blunt;  eye  very  small,  nearer  tip  of  snout 
than  corner  of  mouth;  mouth  nearly  horizontal,  jaws  even;  li|>8  thick  and  tough;  ti»eth  all  sliarp- 
pointed,  2  series  in  up|H'r  jaw  of  which  the  inner  are  the  larger;  mandible  with  a  short  double  series 
in  front,  thos<^  on  vomer  in  a  single  series;  anterior  nostrils  in  short  tulxw  nearer  tip  of  snout,  an<l 
posterior  also  in  short  tuln»s  alnn'e  anterior  margins  of  eyes;  interorbital  s]iace  elevate<l  and  convex; 
gill-opening  e<iual  to  eye;  skin  thick  and  tough,  with  a  few  nuuH>us  jMires  on  head;  no  fins. 
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<.\»l««r  in  alti>h«»l,  \xa\v  re*idi?«h  brown,  marketi  every  where  with  numerous  blotches  of  )>lackiHh 
'•n-wn  t^l^**<i  with  a  pailer  brown  than  the  general  lK>ly-<*o]or:  l)etween  the  la^re  <hirk  ))lotohei*  many 
-rnall  s|n»is  similarly  e<lge<l;  snout  an<i  mandible  mottleii  with  dark  bn^»wn. 

Hfr-rf  des<.Tibe<l  from  a  specimen  (No.  04815)  42  inchen  lonjr,  taken  at  Honolulu.  We  have 
al.-^>  JL  -jun-imen  'No.  IHK^I  I  4<)  inches  long,  from  the  same  i>la(V,  and  .*>  others  (  Xos.  0370t),  0371S,  and 
'C*71'-*  ,  4S.  :>S.  and  :ii  inches  long,  resi>ectively.  fn»m  Kailua.  Hawaii. 

/.-V'.-   •j':.j'  t,.:r,'iiif  Lesi^^n.  Mem.  S<K'.  Hist.  Nal.  I*&rl'«.  IV.  :t99.  182y.  Borabora,  Society  IsIsDds. 

V-  -.».--^.'  ../«i  ','jritui,  Bki'ker.  Act.  Soc.  Stn.  Iiid.  Nefil..  II.  IN'ST.  l*:^. 

•.  .-• ir.f.i.i  t,'T-hm.  BU-fkvr.  Atlai^.  Ichth..  IV.  113,  pi.  lt»5.  tiif.  3.  InVI  •  Prijfi.  Java:  Nova  .<<«liiia:  Coofiis  Island:  Ambdyna: 

«v:^U-:  Tiumr  :  Knor.  Rt-ise  Xovam.  I.  **7.  \Hu  iTahiti-:  <;iintlur.  Tat..  VIM.  l:«.  1^70  (MauritiiLv:  ZanzilMr: 
fji^t  In»li»-;  India  :  Smith  A  Swain,  Pitw.  W  S.  Nat.  Mus.  1sm».  \1\  ..lohiivtoii  Island). 

Order  H    LYOPOMI. 

This  ^'up.  which  contains  the  single  family  of  Jlnhnutnruhi,  is  tlms  deHne<l  ])y  Gill: 

N-i]»nlar  arch  constitute*!  by  prosi-apular.  |>4>storo-tem|M»ral  ami  iM»st-tcm|K»ral,  the  |K>st-temix)raI 

'liH^rvit'  I'rMm  side  nf  cranium  an«l  impinging  on  supraoi-ripital:    hyiK*norafoid  and    hyiK>coracoid 

kii.«ilar:  a  foramen  in  upi»er  margin  of  hyiMHora<-oi<l;  mexHonicttid  absi-nt:  act  inf>sts  normal;  cranium 

*itli  the  i-JiUtlyle  conrtne<i  to  l>asi<K'cipital;  o|»crcular  apparatus  <*hanuteristic.  the  preoi>en'le  entirely 

•'Marlinl  from  the  .Mispensorium  ( rudimentary  and  c<)nnectt^l  iudy  with  the  lower  jaw);  oix*rculum 

ii'»niially  ronne<tiil.  sulK>percle  enlargetl  and  i»artly  usurping  the  usual  position  of  the  prtHifH^rcle,  in 

"•iii|«any  \Nith  the  suUirbital  chain  which  is  extende<l  backward  to  tlie  o| >crcu la r  margin;  Inmes  of 

iANv>.  j»alatine<.  and  pterygoid  complete  an<l  normal:  anterior  vcrtcbm-  si*parate:  ventrals  abnormal. 

Family  .\XXIV.   H.XLOSAIKID.^:. 

pH«ly  cloTiirate.  compresseil  anteriorly.  tai»ering  into  a  very  long  and  slen«ler  tail,  which  l)e<'ome9 
nmiprcs.«^l  and  narrowe<l  into  a  sort  of  tilament;  alwlomen  roundc^l;  scales  rather  small,  cycloid, 
•Iniilinns:  si»les  of  head  scaly:  lateral  line  presi^nt,  running  along  the  side  of  the  Kdly,  its  .^>ales  in 
thekriMMn  ."•jn'^ies  en  larger  1.  each  in  a  iH>uch  of  bhu'k  skin  with  a  huniuous  organ  at  its  Ixane;  no 
l^trljt-ls:  hea«l  >ul>*-onical,  «lepres.'"ie<l  anteriorly,  the  flattened  snout  j»rojecting  lK*yon<l  the  mouth; 
n^'Hiih  inferior,  horizontal,  of  mo«lerate  size,  its  anterior  margin  forme«l  by  the  [>remaxillaries,  its 
latvral  margin  by  the  maxillaries.  which  are  of  moderate  wiiltli:  teeth  small,  in  villiform  })an<ls,  on 
tht- jaws,  the  rudimentary  palatines  and  j)terygoids.  none  on  vomer  and  tongue:  eye  rather  large; 
ia<ial  lx»ni*s  with  lanre  muciferous  cavities:  oi>ercular  apparatus  |n*<uliar,  the  preoi>ercle  entirely 
'iHachnl  fn»m  r-usj>i*n.<<»rium.  rudimentary  and  connected  only  with  lower  jaw;  o|>ercle  normally 
••'Hiit^^-te*!;  sul»oi»ercle  eidai^i^l  and  jwirtly  usurpinir  the  Jisual  iM»>ition  of  the  i»reo|>ercle,  in  companv 
wilii  the  sulN»rbital  chain,  which  is  extende^l  backward  to  the  o|»ercular  margin:  l>ones  of  head 
'inaniie^l:  t:ill^  4,  a  slit  V>ehincl  the  fourth;  i>>eudobranchi;e  none:  irillrakers  short:  gill-membranes 
■r|<arati'  from  the  isthmus;  branch io.<ti»ga Is  numerous  ■alK)ut  14-:  dorsal  tin  short,  rather  high, 
iiiM'fUil  Itehind  ventrals  and  Ivfore  vent;  no  adipose  tin:  no  caudal  tin:  anal  tin  extremely  long, 
♦•xt«'ij.linir  from  vent  to  tip  of  tail  'its  rays  ahnjut  2iK)  in  numl>eri ;  ventrals  molerate.  not  very  far 
*"a<k:  i^torals  rather  long,  narrow,  inserte<l  high;  no  axillary  s<'ales;  shoulder-^rirdle  weak,  its 
"l»pt-nii.i>t  Ume  i  supraclavicle  or  post-temjM»ral )  touching  the  cranium  at  the  nuchal  region,  but  not 
'"••finnieil  with  it  laterally;  air-bladder  large,  simple;  stomach  cocal;  pyloric-  coca  in  nuMlerate 
rmnilnT:  intestines  short;  ovaries  not  close<l;  vertebne  very  many.  f>0     x.     Fishes  of  tin*  <lei*j)  sea. 

Genus  61.  ALDROVAHDIA  Qoode  &  Bean. 

Centrals  normal;  no  second  dorsal  tin;  vertex  scaleless;  scales  f>f  lateral  lin*'  enlarge<l,  provide<l 
^'th  I'hotophores;  head  with  |>ointe<i  snout  and  prominent  lateral  ridtres;  anal  m<Mlerate,  high,  its 
^**ijrlit  one-thinl  to  one-fourth  that  of  dorsal.  The  '^  Hawaiian  siK-ciesof  this  geniL<  an*  fully  di'scrilx»«l 
'"  ^lion  H. 

'^■"'•'»vj«,f,vi  Gi^^rfe  A  Bean.  Oceanic  Ichth.,  132.  l^^  iro^niOt  . 
^li^Hiropft^Coiiett,  Puias.  Hirondelle.  146.  pi.  V,  tig.  iSJ.  isi*'. .  marrochirj. 

F.  C.  B.  1903— e 
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Order  I.    HEM  I  BRANCH  II.— The  Hemibranchs. 

Intt^nrlavicleH  <U'Vi'l«)i>tH.l;  jjillt*  iKi^'tinati*;  |x»t«t-teiniM»ral  niniple,  not  fun^ate;  Hupnurlavicle  quite 
Hiuall;  sujKTior  pharyngeal  l><)ne«  r«'dnre<l  in  nuniln^r,  the  lx>neH  of  the  gill-arehes  also  re<luced  exeept 
in  <ianieriiK(eUhv:  inferior  pliaryn^'als  present,  not  unite<1;  ventral  finH  aMominal  or  Hul>ab<loniinal, 
joinetl  to  the  intraclavicle  c»r  else  detarhe<l  from  it  thnm^h  partial  atrophy  of  the  shoulder-ginUe; 
month  l>oini(le<l  ahove  hy  premaxillarieH  only;  Hhoulder-ginlle  simple  in  Htnictun*;  liai^iH  of  cranium 
simple  and  withcmt  tnU*:  4  anterior  vertehrje  mon»  or  lefse  elongaU*;  miout  usually  more  or  lean  pro- 
<hu'eil,  the  small  mouth  at  its  en<l.  A  small  ^roup,  well  distinguiHhe<l  fn»m  the  PerctifoceK  vamX  other 
Telt'tHrphftiij  from  ani^estors  of  which  it  is  prolwhly  (les<'ende<l,  differing  in  the  i)resence  of  the  inter- 
clavicles  and  in  the  r(Mlncti(»n  of  the  shoulder-^inlle  and  other  stnictures.  It«  relations  to  the 
!x)phohraiirhii  are  cli»se,  the  characters  of  the  latter  l^einj?  larjfely  extremes  of  the  same  modifications. 

FAMILll-X  OF   HKMIRKANi  HII. 

(1.  unly  one  rlorKal  fin. 

h.  iHirsiil  i>nM'tM!«'d  »iy  8  to  12  friM*  spffit*** Au1o9tnmid»,  p.  114 

W>.  I)orMiiI  without  Mpim-j^  and  not  foUowisI  hy  finh-ts FittuUiriid»^  p.  115 

a<*.  DorHal  fins  2,  the  anterior  of  spines  only,  the  |m interior  of  .Noft  niys JiacrorhampftufitUe,  p.  117 

Family  XXXV.  AUU)ST()MID.4:.  -  The  Trumpet- Fishes. 

Bo<ly  compresseil,  clonjrate,  ct>vered  with  small  ctenoid  scales;  lateral  line  (Mmtinuous;  head  loDg; 
mouth  small,  at  the  end  of  a  lon^^,  i'ompressed  tulw;  lower  jaw  j>rominent,  with  a  barbel  at  the  sym- 
physis; premaxillary  feeble,  not  protractile;  maxillary  brr>ad,  triangular,  with  a  supplemental  bone; 
teeth  minute,  in  hands,  on  lower  jaw  and  v<uner;  Itnmchiostegals  4;  gills  4,  a  slit  behind  the  fourth; 
I*sc»udobranchiH*  well  develofH*<l;  gillnikers  ol>s*)lete;  gill -membranes  sejmrate,  free  fnmi  the  isthmus; 
air-bladder  large;  spinous  dorsal  i)resent,  of  S-12  very  slender  frei^  spines;  soft  dorsal  an<l  anal  rather 
long,  similiar,  posterior,  with  2:{  to  2S  rays  each;  caudal  small,  rhombic,  the  middle  rays  longest,  but 
not  produce<i  into  a  filament;  ventnils  alNlominal.  (»f  f»  rays,  all  articulated;  pei^torals  broad,  rounded, 
the  Bi>ace  in  front  of  them  scaly;  first  4  vertebne  elongate<l;  2  pyloric  cieca.  A  single  genus,  with  2 
sjHJcies,  found  in  tropical  si'as. 

Genus  62.  AULOBTOMUB  Lactfpbde. 
Chara<'ters  of  the  genus  includcMl  al)ove. 

AiUfuttomun  lAC«''iKMle.  Hist.  Nat.  Ptilfw.,  V.  :W)7.  \HV,\  (r/i/w/ «*/>,). 
.lM/«x/M«*a  Sc'hh'Kel,  Fauna  .ht|Kinica,  IWO.  is-'tO:  changed  s|>ellin)?. 
PolnfiUn'i'hthijn  Bh-eker.  Nat.  Tyds.  Si.^\.  Iiid..  IV.  1h.-i3,  fiCiK  i  ratnitini  -rhinfiish). 
Suit noi^oHtuf  iinmow,  <'at.  Fi-viies.  ed.  iJray,  Ufi.  1^>I  {rhiiiantiM). 

75.  Aulostomus  valentini  (Bleeker).     "AVw?/.'*     Fig.  34. 

Head  .'i;  depth  .'^75  in  snout;  snout  1.5;  eye  S  in  snout;  maxillary  4  in  snout;  mandible  2.65  in 
snout;  1).  .\i-27;  A.  2(5;  scales  alxmt  n)-2:)()-20. 

liody  elongate,  compressed,  covered  with  .small  ctenoid  whales;  lateral  line  continuous,  slightly 
an-luil  <»ver  bji.*<<'  of  ]H'ctoral;  head  long;  eye  UKKlerate,  iM)sterior;  mouth  small,  oblique,  at  the  end  of 
a  long  compre>'se<l  tulx*;  lower  jaw  prominent,  hooked  an<l  with  a  barUM  at  the  symphysis;  premaxil- 
lary slen<ler;  maxillary  broa<l;  minute  teeth  on  lower  jaw,  v^uner,  and  {^latines;  d(»rsal  similar  to  anal, 
lM)th  |M>sterior,  d<>rsal  directly  over  anal,  their  iH)sterior  leases  arching  and  nearly  meeting  on  the  long 
slender  caudal  jKMiiniclc. 

( V>lor  in  alcohol,  brown  with  about  14  lighter  colorinl  cro.ss-l>ands,  about  as  wide  as  eye,  extending 
arotmd  the  IhkIv;  Iwtse  of  dorsiil  and  anal  black;  a  bla<'k  spot  on  upjM'r  anterior  half  of  caudal,  and 
one  usually  present  on  lower  rays;  a  sinnlar  spot  on  basf*  of  each  ventral;  first  rays  of  dorsal  black; 
Hiis  otherwise  pale  yellowish;  a  lilack  siM>t  on  middle  of  maxillary;  sometimes  a  series  of  2  to  5  or  6 
small  ))lack  spots  on  nuMlian  line  of  Iw^lly  in  front  of  anal;  sometinu*s  other  black  s|X)ts  on  Ix^lly. 

The  above  de.«crij)tion  chiefly  from  a  siH'cimen  (No.  O'XVJl)  19.5  inclu^  long,  from  Honolulu. 
Other  examples  .somewhat  smaller  are  <larker  in  coloration,  some  of  them  uniform  ch(H.'olate-brown 
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without  cro8«-bar8  except  on  eaiidal  i)e(liin('le  and  betvvi»en  iloi^al  an<l  anal  fin,  where  there  are  lipht 
})ar8  which  tend  t<>  }>reak  up  into  white  i!iiK)t**.  The  caudal  usually  han  the  2  black  spots,  though  the 
lower  one  is  often  absent. 

The  color  of  this  Hi>ecies  seems  subject  to  great  variation,  (iarrett,  in  Fische  der  Siidsee,  figured  2 
forms,  one  a  uniform  lemon-yellow  and  anotlier  light  brown  with  5  or  6  rosy-brown  longitudinal  stripes 
each  less  than  pupil  in  width;  a  narrow  line  of  siune  color  on  caudal  fRMluncle  with  a  broader  crossliar 
at  each  end  an<l  one  at  its  middle;  heail  pale  rosy  with  '^  deeper  rosy  obli<jue  bars  on  snout;  fins  all 
I>ale  rosy;  mi<ldle  caudal  rays  scarcely  rosy;  a  black  sjM>t  on  maxillary,  one  on  base  of  ventral  and  2 


Fui.  'M. — Aiiloflinnns  ruhntini  (HU'«*ki'rr.  after  (JiiiitluT. 

on  caudal  fin.       In  the  yellow  figure  there  is  a  bhu-k  spot  on  maxillary  and  one  on  upi>er  caudal  rays, 
but  none  below  nor  on  ventral. 

This  species  is  fairly  abundant  at  Honolulu,  where  sj)ecimens  were,  (►btained  by  Jenkins  in  b*<89, 
bv  the  AlfMttrofW  in  1S<M>  and  nM)2.  bv  \V«»o<l  in  1S9S,  and  bv  us  in  UH)\.  The  AlhitroM  obtained  it  also 
at  I^ysan,  and  it  occurs  at  .lohnston  Island. 

IhtlifiUtrirhlhtfitmhnlivi  Rleekcr.  Nat.  Tyds.  Ned.  Ind..  IV.  IS.'S:}.  (K>h,  Ternatc. 

Anlnntoma  t'hitwtnt(,  Htreet.s.  Bull.  V.  S.  Nat.  Miis.,  N<».  7.  74,  1S77  { Iloiiolnlii  i;  (fiiiUlH-r.  Fim-he  dtT  SiUisee.  VII,  2L>1,  pi.  123, 

figs,  band  c.  isM  (Hawaiian.  So(;ic'ty,  Tomotu  islands;  .Vneityvun);  Steindachner.  Denk.s.  Ak.  Wi8S.  Wk-n,  LXX. 

lUOU,  502  (Honolulu:  I^iysan). 
Aithudomus  chimufih.  Smith  A:  Swain,  Proc.  V.  S.  Nat.  Mas.,  V.  IH-s-J.  121  (J(>hnston  Island):  Fowler,  Vxxh'.  Ac.  Nat.  .S<'i. 

I'hila.  19<.K).  oO(>  (Oalnn:  not  Fitttiilnria  ihinruxiH  u{  Linnans.  whieh  is  based  on  the  Anieriean  .species. 
AuloHtoinu>i  mhHfini,  .leiikins.  Bull.  \' .  S.  Fi.sh  Conini..  XXII.  iyo2  (Sept,  J:^  1903),  437  (Hon(>lulu):  Snyder,  Bull.  V.  S.  Fish 

Comni.,  XXII,  1902  (Jan.  19.  1901),  .'>2:{  (Honolulu:  Laysan  I.sland). 


lamily  XX.WI.   FISTU LAKH !).+:.     The  Cornet- Fishqji. 

K«Mly  extremely  elongate,  much  <lepresseij,  broader  tlian  deei);  s<'aleless  but  with  lx)ny  plat€^  on 
various  parts  of  the  body,  mostly  covered  i)y  the  skin;  head  very  long,  the  anterior  l)one8  of  the  skull 
much  produced,  forming  a  long  tuU',  which  terminates  in  the  narrow  mouth;  this  tul)efonne<l  by  the 
.«ymplectic,  pr(K»thmoi<l,  metapterygoid,  (piadnite,  palatines,  vomer,  and  nu\sethmoid;  both  jaws,  and 
usually  the  vomer  an<l  palatines  also,  with  minute  teeth;  mend)rane  uniting  the  l>one8  of  the  tul)e 
l)elow,  very  lax,  so  that  the  tuln*  is  caj>able  of  much  dilation;  jMist -temporal  coossifi<'d  with  the 
cranium;  branchiostegals  5  to  7;  gills  4,  a  slit  Uihind  the  fourth;  gill-uiembranes  separate,  free  from 
the  isthmus;  gillrakers  olwoiete;  basibranchial  elements  wanting;  pseudobranchiie  present;  air-bladder 
large;  spinous  dorsal  entirely  absent;  soft  dorsal  short,  posterior,  somewhat elevate<l;  anal  rmop]K)site 
and  similar  to  soft  dorsal;  caudal  fin  forked,  the  middle  rays  produced  into  a  long  filament;  jiectorals 
small,  with  a  broad  lyase,  preceiUnl  by  a  smooth  area  as  in  (inMeroMe'uhr;  j)ectoral  ossicles  3;  inter- 
clavicU*s  greatly  lengthene<l;  supraclavicles  very  small;  ventral  fins  very  small,  wideajiart,  abiiominal 
(through  ])artial  atrophy  of  the  girdle,  by  which  they  lose  connection  with  the  interclavides),  far  in 
advance  of  the  dorsal,  composeil  of  0  soft  rays;  pyloric  itieca  few;  intestine  short;  vertebne  very 
numerous  (4-f  44  to  49  f  28  to  33);  the  first  4  vertebrte  very  long.  Fishes  of  the  tropical  seas,  relate<l 
to  the  Hticklel)ftck8  in  structure,  but  with  prolonged  snout  and  different  ventral  fins.  A  single  genus, 
with  few  species. 
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Oennt  63.  FISTTTLASIA  Linnsiii. 

Charaoters  of  the  gcniiH  inrln<U'<l  with  those  of  the  family. 

FifiuUiriu  Liiiim'iis,  Syst.  NmI,,  Va\.  X.  S12.  175H  {Uilnicttrhi). 

Cnnnorhytirfiint  Cantor,  MHlayuii  Fis!u»«.  211.  IML)  (ttilnirtiria);  Fhliilnria  iH'inK  preoccupied  hy  FiatnUiria  Donati,  ITfiO,  a  p 

Liiiiiivan  ^enus  of  Polyiw. 
Fhuft'lUirhx  (Jronow.  Cat.  FimIu^s,  imI.  <}ray,  146,  IHM  (jiMnUirh—talHicuria). 

a.  The  loiiK  platt's  of  [HMterior  [Mtrtion  of  laU'ral  line  unariiuKl petindni,  p.  ] 

uu.  Thr  loiijf  plates  of  lateral  line  each  arm(><l  with  a  compreswo*!  spine  diriH'tcd  iMtckward »rrmta.  p.  1 

76.  Fifltularia  petixnba  I^fH^^iKHle. 

Hea<l  2.()5  in  length;  depth  13  in  head;  eye  10  in  head;  Hnout  3.5  in  body^  inten>rbital  10;  inai 
dihle  4.5  in  nnont;  I).  14  (14  to  17);  A.  14  or  15. 

Interorbital  8i»a<*e  nliglitly  eoncAve  witli  a  strong  median  ridge  and  fainter  lateral  ones,  divei^pr 
lK)th  anteriorly  and  iM)steriorly;  a  rosette  of  short,  diverging  linei^  uinm  t4>p  of  snout  at  al>out  one-nint 
distance  froiii  eye;  2  ridges  on  nj)j)erHnrfaeeof  snout  nearest  together  mesially,  then  di veiling  si ighth 
inclosing  a  central  ridge  and  coming  together  again  at  tip  of  snout;  lateral  ridges  finely  serrat. 
anteriorly  smooth;  other  ridges  sm(K>th,  the  lower  lateral  ridge  serrate  posteriorly,  not  showing  fro 
al)ove;  serrations  on  }K>sterior  rim  of  orbit  al)ovean<l  on  lateral  occipital  ridges;  bo<ly  much  depress- 
entirely  sm<H)th;  depth  one-half  width;  lateral  line  along  middle  of  8i<le,  ascending,  the  lines  fn:=- 
the  2  sides  coming  near  together  on  back  bi»hin<l  pectorals  for  a  distani*e  about  e<|ual  to  jiostorbi- 
portion  of  hea<l;  lateral  line  on  large  siH*cimens  arme4l  jK>steriorly  with  a  series  of  embedded  kee» 
which  K'come  smaller  anteriorly,  entirely  disiipi)earing  somewhat  in  advance  of  dorsal;  in  ?nm 
examples  this  keele<l  i)ortion  is  asperate;  <listance  of  origin  of  dorsal  fin  from  base  of  caudal  al>out  H 
length  of  snout;  height  of  dorsal  al)OUt  twice  eye;  anal  opprisite  dorsal  and  similar  to  it;  c*audal  U> ' 
smaller  than  <lorsaI;  caudal  filament  1.5  in  snout;  ventrals  short,  equal  to  eye. 

Color  in  alcohol,  brown  above,  lighter  below;  fins  pale. 

The  above  description  chiefly  from  a  siH»cimen  (Xo.  0.%84)  42  inches  long,  from  Honolulu, 
have  also  from  Hcmohiiu  2  examples  (  Nos.  02945  and  03131 )  IW  and  37  inches  long,  re8f>ectively  ^ 
examples  ()  to  17.5  inches  long,  from  Hilo,  and  1  8j)ecimen  19  inches  long  from  Kailua;  specimens  f* 
Japan  and  Samoa,  and  nmnerous  siHH'imens  obtained  l)y  the  Albatross  in  1902  at  Honolulu,  I^ 
Necker  Island,  and  llanalei  Hay,  Kauai.  We  have  examined  13  examples  collei'ted  in  1889  by 
Jenkins  at  llonohdu,  20  small  si)ecimens  obtaimnl  by  the  Aihatross  November  8,  1899,  in  the  het^ 
of  Pai>eete,  Tahiti,  an<l  a  largt*  example  frt)m  the  Philippinc»s.  Snyder  mentions  finding  skeletal"* 
this  fish  at  Xei'ker  Island,  where  the  fish  had  l)een  carrie<l  ashore  bv  birds. 

Fiittuhiria  pttiinha  I^ieepede,  Hist.  Nat.  Toi.ss.,  V,  34<J,  Mm,  New  Britain,  Ule  of  Reunion,  equatorial  Pacific;  .)er«  ^ 
Bull.  r.  S.  Fish  Connn..  XXll,  llRTi  (Sepl.'i:^,  19o:i),  437  (Honolulu;  Tahiti).  Snyder,  1.  c.  (January  19.  1901  > 
I  Honolulu:  Hilo:  Hj^nalei  Bay,  Kauai;  Neeker  Island). 

Fiittitlnn'a  tU-jtrtam  (Jiinther,  Reix)rt  Shore  Fishes,  ChalleuKer,  69.  pi.  H'2,  fig.  I>,  18«0,  Sulu  Archipelago  (others  from  >^ 
Zanzilmr,  Anil>oyna;  China;  New  <;uin»'a:  New  South  Wales,  Fiji  Islands;  and  California):  Jordan  <&  Even»» 
Fishes  North  &,  Mid.  Anier..  I,  757.  1«%;  Seale.  Oeeas.  Papers  Bishop  Mu».,  I,  No.  8,  64,  1901  ((iiiani). 

77.  Fistularia  serrata  C^nvier. 

Head  \\A\  in  length;  D.  \'.\  to  ir>;  A.  14  or  15;  V.  <>;  branchiostegals  7. 

The  tiiln'  into  which  the  head  is  ]>nMliiced  is  exceed injjly  lon/aj,  the  i>art  of  the  head  sitiiate<l  bel  ^ 
the  orbit  Ix'injj  contaiiie<l  ().r>  times  in  its  length;  it  is  <listinctly  serrateil  on  the  outer  edj^e,  a,**  hij^l 
bniad  near  its  base,  and  somewhat  compressed  in  its  anterior  portion;  a  vertical  cut  across  its  nn« 
woiiM  be  hexajronal.     The  cleft  of  the  month  is  horizontal,  extending  nearly  as  far  luickwanl  a^« 
njaxiilary.     Lower  jaw  prominent;  intermaxillary  styliform,  not  protractile;  jaws  and  palat mi's  arv 
with  a  series  of  small  teeth;  vomerine  teeth  rudimentary,  if  prt»8ent. 

The  upi)er  surface  of  the  IiiIh'  is  covered  with  a  very  thin  skin;  the  middle  is  much  more  elevf» 
than  the  lateral  jnirtions,  at  least  on  the  basal  half  of  the  tnl)e,  and  is  formed  by  crenulate<l  ridges, 
outer  of  which  arise  from  the  anterior  angle  of  the  orbit,  tirst  convergent,  and  then  keeping  a  ]»arai. 
direction.     The  lateral  edge  of  the  tul)e  is  very  distinctly  serratinl  and  provided  with  rather  prrmiin^ 
s])ines  j>osteriorly.     The  eye  is  elongate  ovat€»,  much  longer  than  high,  its  horizontal  diameter  o J 
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}xsLlf  ^(  its  distance  from  the  ba£>eof  the  pectoral  fin;  it  is  prote<*te<l  by  prominent  angles  of  the  frontal 
t^c»n«'S  interiorly  and  p<jgteriorly ;  the  bony  ridge  between  the  orbits*  is  concave  and  narrow,  its  width 
Imf'ln^  less  than  the  verti(!al  diameter  of  the  eye;  crown  of  head  rather  convex,  with  slight  crenulated 
yt:r^-«*;  nostrils  close  together,  one  before  the  other,  in  front  of  the  anterior  angle  of  orbit  on  side  of 
)i^^L«.l  ;  opercle  not  quite  twice  as  long  as  high,  and  covere<i  with  a  thick  membrane  which  is  prolonged 
t>e-%-<>nd  margin  of  bone  and  fixed  to  l)ase  of  pt^'toral;  gillH»j)ening  wi<le,  but  not  extending  upward 
l>^%-«  md  base  of  pectoral;  6  slender  branch iostegals;  >*hields  of  anterior  iK>rtion  of  trunk  are  the  follow- 
ing :  1,  a  narrow  strip  along  the  median  line;  2,  a  pair  of  broader  onestn'cupying  the  sides  of  the  back; 
j^    ^  narrow  one  on  each  side;  4,  the  pubic  lx>ntv  on  the  belly. 

B<Hiy  depressed,  nearly  twic^  as  broad  as  high;  naked,  without  dennal  ossifications;  lateral  line 

m^Lrl^ed  by  pores  and  small  narrow  lx)ny  shields,  sunk  in  the  skin  anteriorly,  becoming  broa<ler  on 

the*  "tail,  and  anneal  with  a  compressed  npine  <lirecte<l  l>afkward;  spines  forming  a  kind  of  serrature. 

Hase  of  pectoral  fin  obliquely  curve<l;  fin  somewhat  longer  than  the  orbit  and  rounded;  a  small 

ioraxueo  posteriorly  in  its  axil;  ventral  fins  widely  ai>art,  their  distance  from  the  pectoral  2  7  of  that 

from  the  caudal;  ventrals  much  shorter  than  i>ectoral  and  composed  of  ti  soft  rays;  a  series  of  feeble  spines 

eiiit>*<ide<l  in  the  skin  along  me<lian  line  of  lja<k  an<l  of  alMlomen;  these  spines  do  not  belong  to  the 

eo«lo6keleton  for  if  the  skin  is  remove<l  these  spines  follow,  and  are  easily  detache<l  from  its  outer 

gixi-iace.     (Gunther. ) 

Color  in  life,  upper  parts  dark  drab;  lower,  white;  tijws  of  dorsal,  anal,  and  IoIhjs  of  caudal  rosy 
vitti  <lusky  shades;  pectoral  transparent.     Fifteen  si>ecimens  were  taken  at  Honolulu.     (Jenkins.) 
Not  obtaine<l  bv  us  in  1901  nor  hv  the  Alhafnt.<<<  in  1902. 

nttmiaria  tmrata  Cuvier.  Reirni' Animal.  Ed.  I.  II.  3IV».  1M7.  America  <afitr  IJIoch  :  (liinthrr.  Cat..  III.  .t33.  IWl  (China: 
Ea»t  Indiesi:  Streets  Bull.  l*.  S.  Nat.  Mus  .  No,  7,  74.  1h77  (Honolulu';  .I«»nlaM  A:  (iiltH-Tt.  Synop(»i.«».  390,  18«3: 
Jenkins.  Bull.  r.  S.  Fish  Comm..  XXII.  l^Tl  iS^pt.  •£^,  19(>3).  4:J7  iHouohihn. 

PiMmiaria  immnrttlnta  Cuvier.  R«*gne  Aniuial.  VA.  I.  M\).  Isl7.  seas  of  the  Indies  lafttT  r«nnmcrson  and  John  White.) 

RjCw/aria  rrwnm/r*>ni  Riippcll.  Neue  WirVK'llhitTe.  F'i.«^^'h»'.  142.  lxi7.  Red  Sea;  no  «h'tiriite  ItK-alily  given. 

C/zmt^^rhynrhns  immaniiattt*.  Cantor,  Cat.  Malay.  Fi«h..  'Jll.  IVx).  ■  Sea  of  Piiiaiip'. 

FUtuUxria petimba,  Jordan  6i.  Snyder,  Proe.  V.  S.  Nat.  Mus..  XXVI.  IWJ.  07  ■  Jupan  ■;  not  of  I^erpede. 

Family  X\X\  11.  M.\CR0KHAMPH()Sin.4:. 

Boly  compresse<l,  oblonjr,  or  elevate<l,  covere<l  with  small,  rough  stales;  no  lateral  line;  some 
bony  strips  on  side  of  back,  and  on  inarjrin  of  thorax  and  alxlornen,  the  former  s<^jmetimes  ct)nfluent 
intc»  a.  shield;  bones  of  skull  much  prolonged  anteriorly,  forming  a  long  tulu*  which  Ijears  the  short 
i»w»  at  the  end ;  no  teeth;  gill-oi>enings  wide;  branch iostegals  4;  l)ranchihyals  and  pharyngeals  nia«tly 
P^'esent,  the  fourth  superior  branchihyal  and  the  fir^t  and  fourth  su|H'rior  pharyngeals  only  wanting; 
'-dors^al  fins,  the  first  of  4  to  7  spines,  the  second  of  which  is  very  long  and  strong;  soft  doni;al  and 
•'^l  moderate;  ventral  fins  small,  alxlominal,  of  1  spine  and  o  soft  rays;  i)ectorals  short:  caudal  fin 
emar^Q^^^  its  middle  rays  not  produce<l;  air-l)ladder  large:  pseudobranchiH*  present;  gills  4,  a  slit 
l^nind  the  fourth;  vertebne  about  24.  the  4  anterior  ones  much  lengthened;  no  pyloric  cceca; 
intestinal  canal  short. 

Gennt  64.     MACBOBHAMFH08U8  Lac^pMe. 

Body  oblong,  graduating  into  the  caudal  pe<luncle;  l)ack  straight:  dorsal  spines  aljr>ut  7;  charac- 
^'^  otherwise  included  above.  The  single  Hawaiian  si»ecies.of  this  genus  is  fuUv  described  in 
•"^"tion  II. 

^,***^^»»*(nnpAo«iMLao6pMe.  HLrt.  Nat.  Poi.ss.,  V.  136.  180cJ  irnrnutu)t.^i^Aopnx\. 
jJp*'''»«CM Cuvier,  R^gne  Anim..  Ed.  I,  II,  350. 1817  'sntlojKu:  not  CfntriWuif  L.  •. 
^^^^^'^"'"'Ofrnatkus  Grrmow.  Cat.  Fishes.  147.  IKA  i«rf)fojHij-\. 
^^^^*fhthf$Gilh  Proc.  Ac.  Nal.  .Sci.  Phila.  1862.  2^  {trlitarif^. 

Order  J.   LOPHOBRANCHII. 

Oillstafted,  not  laminated,  composed  of  small  rounde<l  lol)es  attached  to  the  gill-arches;  interclavicles 
^*i  developed;  scapula  suspended  to  the  cranium  by  a  iKist-temjKjral;  suj^erior  branchihyals  and 
^^niigeals,  and  basal  branchihyals  wanting  or  not  ossified;  mouth  ver>'  small,  bounded  above  by  the 
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prviiiiLKill!iHc»<;  |HiHt-U'ni|>i>nil  miii|>1i',  ixhrwI tied  with  the  crauiumi  bans  of  cranium  pimple;  pectoral 
diiB  wilh  elevattil  liasit*;  Kntprior  verti-bra"  modifieil,  the  diapophynea  much  expanded:  air-bladikT 
simple,  without  air-duel;  Hnout  jinKluccl,  t)earin);  the  Hniall,  toothieM  mouth  at  Ihei'nd;  gill-coverH 
reduc*Hl  til  a  lar^HitnpIc  plate;  nkin  with  hiiuy  platen;  muwular  eyatem  little  developed;  the  Si/u/pia- 
Ihi'lm  have  neither  spiiiciiiH  ilorml  nur  ventral  tinn;  the  Sulenottomidr  of  the  Indian  Ocean.  <'ODstittitin(> 
the  Buborder  SiAemirtiimi,  have  all  the  flnw  well  developeil. 


L  SplDOiuui'l  Kilt  dun 


Family  XXXVITI.  SOLE.VOSTOHID*. 

Body  i-ompretwol;  lail  very  Hhort;  wiout  lonjt,  compresKd,  all  parts  covereii  with  tliiii  akin, 
below  which  i»  the  dermal  skeleton  with  xtar-like  Oi«iBcations;  spinous  dorsal  short;  soft  rlorsid  atid 
anal  lonji,  with  cli'vati.-il  banc;  lamdal  Ion);;  venlralti  dusv  tOK^ther,  inserted  opposite  s]>inouH  don<aI, 
eaeh  of  7  rayii;  the  linD  free  in  the  luale,  in  the  female  ailnale  to  the  body,  forming  a  lance  i>oui-h  for 
the  rerejition  of  tlu'  eKKH;  brant-hiostei^ls  4,  very  thtii;  intestinal  canal  simple,  bind^ular  fiHhee  of  the 
Eaat  Indies,  constituting  1  genus, 

OeQQi  66.  SOLSHOBTOinn  LairfpUe. 
Charactera  of  the  genun  included  above. 
SoUmMimuelMii^V^v.  Hhl.  Nal.  IVil!*.,  \,Ma.  IMXl  lixirndurni). 


78.  Solanoatomua  cysoopterus  Bleeker. 
)  length;  depth 


Fig.  .m 


Head  2.L*  in  length;  depth  5;  U.  v-20;  1',  27;  V.  7;  k.  Ill;  C.  15;  lieplb  of  snont  at  mid.lle  4..i 
in  itH  length;  eye  t>.25  in  snout;  dorval  Hjiines2  in  head;  ventral  eipial  to  snoutor  alilUeniore;  t'audal 
a  little  shiirter  thiin  head;  cuiidal  ]HiUincle  shorter  thau  l)ar«  of  He<'i>n<l  dorsal. 

('olur  jiiiik,  with  snialMiliii'k  ilciti"  like  ink  H|>ei'k8  scatterwl  over  head  and  iipjHT  |iart  of  IhkIv: 
eye  red;  lina  pale,  Ihe  spinous  dorval  with  2  long  black  o*'elli  (said  to  Ije  dark  blue  in  life)  on  ineni- 


branes  of  lir>'t  a[i<l  hh-ouiI  Hpimv;  1>et 
hut  more  elont^te,  si'veral  nf  ibeni  drawn  out 
and  Snyder's  JH]>»niws]ie<'iiiien.  The  only  Hi 
ii-urs  in  \heM'  i!<land!<. 


!■.  Niil.  [ii<1 


«j:  Jordan  A  Bnjder 


.'audal  wilh  small  inky  spots  like  those  on  bmly. 
PS.  The  ftlwve  deseriptioD  is  taken  fnini  .Ionian 
referi'iu-e  is  that  given  by  Bleeker.     H  is  donbtfal 

4.  ;i(iT.  Hawaii  nnd  Canm;  (iOnther,  Plahe*  uf  ZanzJtnr. 
.Kh..  Vlil.  IfTO.  IM  (Zandbar.  Cenin,  Chinak  Diun^rll. 
i.  Nal.  Hua.,  XXIV,  1M2  (Sept.  ■^.  ISDIt.  4. 
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Family  XXXIX.  SYNr,NATHII).4-.— The  Pipe-Fishes. 

Body  elongate,  usually  slemler,  covereil  with  lx)ny  plates  which  are  firmly  connected,  forming  a 
bony  carapace;  he^  slender,  the  snout  long,  tul)e-like,  hearinj^  the  short  toothless  jaws  at  the  end; 
gill-opening  re<luceil  to  a  small  ai)erture  l)ehind  the  upper  |>art  of  the  ojiercle;  tail  long,  prehensile  or 
not,  usually  provided  with  a  small  caudal  lin;  male  fishes  with  an  egg-pouch  usually  placc^l  on  tlie 
under  side  of  the  tail,  sometimes  on  the  ab<lomen,  commonly  formwi  of  2  folds  of  skin  which  meet 
on  the  median  line;  the  eggs  are  rec^iveti  into  this  i>ouch  an<l  rt»taine<l  until  s^>me  time  after  hatching, 
when  the  pouch  oi)ens,  permitting  the  young  to  escajH*;  dorsal  fin  single,  nearly  me<lian,  of  soft  rays 
only;  pei'torals  small  or  wanting;  ventrals  none;  anal  fin  minute,  usually  present.  Genera  about  15; 
species  150.     Small  fishes,  found  in  all  warm  seas,  sometimes*  entering  fresh  waters. 

a.  Hippocamirimr:  Tail  prehensile;  caudal  flu  small;  head  placed  at  a  large  angle  M'ith  axis  of  l»oi\y...llippocamptui,  p.  119 
aa.  Syngnaihinx:  Tail  not  prehensile,  usually  with  a  caudal  tiu;  axis  of  head  usually  in  line  with  axis  of  l>ody. 

6.  Egg-pouch  of  male  on  hody;  dorsal  with  25  rays;  rings  Ik+14 Doryrhamphtu,  p.  I'JU 

66.  Egg-pouch  of  male  on  tail;  dorsal  with  22  mys;  rings  16-i-3(> JchUiyocampus,  p.  121 

Oenut  66.  HIPP0CAMFTJ8  Baflnetqae.     The  8ea-Horset. 

Body  strongly  compressed,  the  belly  giblK)us,  tai)eri»g  abruptly  to  a  long,  quadrangular,  prehen- 
sile tail;  head  with  a  distinct  curved  neck,  place<l  nearly  at  a  right  angle  with  the  direction  of  the 
body,  8unnounte<l  by  a  compressed  occipital  crest,  on  the  top  of  which  is  an  angular,  star-shape<l 
coronet;  top  and  sides  of  the  head  with  spines;  physiognomy  remarkably  horse-like,  like  that  of  a 
conventional  "knight"  at  chess;  body  and  tail  covered  with  bony  plates,  forming  rings,  those  on  the 
body  each  with  6  spines  or  tubercles,  those  of  the  tail  with  4 ;  pectoral  fins  present,  short  and  broad;  anal 
minute,  usually  present;  dorsal  fin  moderate,  opposite  the  vent;  egg-pouch  in  male  a  sac  at  l>ase  of 
the  tail,  terminating  near  the  vent.  Species  numerous,  in  all  warm  seas.  These  fishes  attach  them- 
selves by  their  tails  to  seaweed  and  other  floating  substances,  an<l  are  often  carried  to  great  distanc*e8 
by  currents. 

HipiHH'iimpus  Rafinesque.  Indice  d'lttiologia  Siclliana,  37,  IHIO  (heptayotiuH    hipitocavipus). 
Hippocampus  Leach,  Zool.  Misc.,  103,  ISll  {hipptM-nmpm). 

a.  Eye  small,  A  in  snout:  a  short  keel  in  fn)nt  of  coronet hikmU,  p.  119 

axu  Eye  larger,  2.8  in  snout;  no  keel  before  coronet .fisheri,  p.  119 

70.  Hippocampus  hilonis  Jordan  it  Kvermann.     Plate  23. 

Eye  alK)ut  4  in  snout;  snout  2  in  head;  I).  16,  on  \\  rings;  rings  VI  \  135.  Tail  a  little  longer  than 
kead  and  trunk;  trunk  rather  deej>,  compressed,  it«  wi<lth  2  in  dei)th;  eyt»  small,  equal  U>  interorbital 
width,  which  is  concave,  broa<ler  fn^steriorly;  gill-opening  high,  rather  large;  spines  on  head  and  lx)dy 
very  blunt,  rounded  or  ol)Solete,  though  forming  knobs  of  more  or  less  equal  size  along  tail;  coronet 
with  rounder!  knobs,  before  which  is  a  short  keel  or  trenchant  ridge;  base  of  dorsal  about  1.135  in  snout. 

Color  in  alcohol,  dark  or  blackish  brown,  more  or  less  uniform. 

This  speckles  is  known  to  us  only  from  the  exanjple  described  above.  It  is  closely  related  to  the 
Ja])anese  Hippocampus  aterrimus  Jordan  <^  Snyder,  but  on  comparison  with  the  ty|H»  of  that  species, 
was  found  to  differ  in  the  presence  of  the  k(.H.»l  on  the  toj)  of  the  head  and  in  other  minor  characters. 
It  is  also  close  to  //.  ringeiis. 

nijrj)ocampu»  hilonis  Jordan  &.  Evermann,  Bull.  l'.  S.  Fish  Comm.,  XXII.  IW2  (April  11,  1903) ,  169.  Hilo.     (Type,  No.  ft0«2r>, 
U.  S.  Nat.  Mus.    C^ll.  A.  M.  Wilson.) 

80.  Hippocampus  fisheri  Jordan  it  Evermann.     Fig.  86. 

Eye  2.8  in  snout;  snout  2  in  head;  I).  18,  on  4  rings;  A.  4;  P.  15;  rings  12-f-34. 

Tail  longer  than  head  and  trunk;  trunk  rather  deep,  compressed,  its  width  1.7  in  depth;  eye 
small,  e<{ual  to  interorbital  width;  interorbital  space  concave;  gill-opening  small,  high;  spines  on  head 
and  bcxly  rather  high,  sharp;  2  rings  on  trunk  between  each  pair  of  larger  spines;  tail  with  8  rings 
l)etween  each  pair  of  larger  spines;  coronet  well  developed,  with  5  spines;  sj)ines  over  eye  blunt;  base 
of  dorsal  about  equal  to  snout;  anal  small,  long;  pectoral  broa<l,  rays  rather  long. 
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Color  ill  life,  Iniiili  lifluw  iiiiddle  n 

tiraniKcKroniiil;  1(iii>Ik<  oruti^t'; 


»■  of  rings  yellowish  itulden,  above  middle  row  blorkish  browu 
r  (Kirtion  of  knolie  on  8  to  II  riu|^  apotleil  with  dark  brown; 
eideaixl  top  of  tail  Hitnvas  hai-li  of  trimlt;  ventral  m\^.  iiale  dirty  urangu;  li«Ad,rrown  ami  Bnouldirty 
dark  lirowTi;  an  orangt  Iwnd  a<-n»iN  snout  ftinl  one  before  kvcs;  i«le  brownish  golden  over  iiill*';  *'hiii 
orange;  iris  yellowiHli  golden  with  M  reddish  streaks  radiating  from  pnpii;  fins  pale;  a  red  i!i>ot  before 
each  eye  ill  each  side  of  ]mH>rbital  spine.  * 

Color  in  ak-ohol,  pale  brown,  npper  aurface  with  dark  brown  inarblings;  siilewlth  small  roundii<h 
dark  ejiutH. 

The  six  V  lencniti  n  w  tr.  m  tl  e  U pe  \  "iOSiS  1  ■•  Nat  Mua  (field  No.  (0835),  a  wjieciuien 
2.ti  irii'lies  lot  g     I  tamed  at  kadua   Hawa  i   where  the    pecies  was  new  to  the  uativev.     We  Iiave-^ 


fffPT'^^ 


fnim  llie  lyjw. 

othiTexamiilef,  eat-h  alxnit  li  inclitv  long,  taken  from  the  Htomaeh  of  a  dolphin  ( (>iri//>/i»iHi  s]>. )  whic-li 
was  <'aplliml  at  llilo,  July  IK,  KM)]. 

When  fn^h,  No.  (UtTHIi.  a  male,  was  jiink  or  pale  cardinal  along  and  near  the  keeli^:  platen  on  liaek 
ancl  alHive  tLiiddlc  row  of  kiiolM  on  side  mottled  hloi-kish  on  pale  red  ground;  platen  U-Iow  middle  row 
o(  knol»  and  on  lielly  [Km-elain  while;  e)fi;-l>'>ui'h  uniform  pale  eardinal-re^l,  paler  than  rect  of  body; 
tail  name  ]iink  or  jmle  eanlinal,  mottled  with  blaekiah  blotches;  top  of  heail  and  erown  blackish  on 
)>ale  reit;  cheek,  jaw.  and  viwM  pink.  Some  examples  had  ventral  side  of  tail  and  portion  behind 
fourth  prominent  spine  of  tail  uniform  iialu  cardinal-red, 

IlipiivcamnufjIilierilonlAn  &  Kvermiinii.  Bull.  1'.  ^.  F<>'h  I'uiddi.,  XXII,  IMU  (April  11,  IMS),  16».  KaUiu,  Hawaii. 


Oenoi  67.  DOSTaEAMPEDB  Eanp. 

Thit)  genuH  iliffers  from  Siphiinlomti  <'hie(ly  in  the  position  of  the  etgc-pouch  of  the  niale,  which  ii^ 
under  the  aliilotrteii  insteajl  of  the  tail.  Tlip  angleii  of  the  body  are  strongly  ridged.  Tail  ehortertbaii 
boily.     Tropical  wiif. 

li-iriifluimphiu  Kiillii,  lx>l>lliibrBnctlil,  M.  IH.'ili  viiriui;. 
DHr^hhthm  Kiiiip,  i<|>.  I'll-  roi  ihaittftlHH  I. 
BOoKu-lithgi  t^tim,  Rvlw  Nacti  MiMamtiiqiif.  I V.  nusUlsrhc.  109,  U[.  W.  Og,  b. 
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81.  Doryrhamplius  pleurotsBiiia  (Gi'inther).     Fig.  37. 

• 

D.  25;  osHeouH  rings  18  114;  (Kigo  of  earh  ring  terminating  in  a  wlightly  prominent  spine;  lateral 
line  continuous,  passing  into  the  lower  caudal  edge;  snout  with  denticulated  ridges;  operculum  witli 
a  slightly  obliiiue  raised  line,  1h.^1ow  which  are  several  other  radiating  keels;  snout  shorter  than 
remaining  jxjrtion  of  head;  interorhital  space  concave,  the  supraorbital  ridge  being  raised  but  scarcely 
serrattMl;  vent  bcdiind  middle  of  <lorsiil  (in,  eijuidistant  from  root  of  pectoral  and  snout;  distant *e  of 
snout  from  vent  I.IH  inches;  distance  of  vent  from  end  of  caudal  0.75  inch.  Color  light  grayish,  with 
a  brownish-black  band  from  snout  along  the  middle  of  body  and  caudal  fin.  Off  Honolulu,  18  fathoms. 
(Giinther. )     A  specimen  was  (»btai!UNl  by  the  AUmtmnH  at  Honolulu  in  1902. 


Fi(t.  :<i .— Porf/rhnmphm  plnirnLTnia  fOi'mther):  after  Grtnther. 

Our  single  specimen  of  this  species  was  lost.  The  color  note  taken  in  the  field  is  as  follows:  Color 
in  life  (Xo.  O.T>5.S)  with  a  reddish-brown  lateral  band  from  tip  of  snout  through  eye  to  base  of  caudal, 
other  partw  of  lH)dy  <>livaceous  bn>wn;  white  band  on  top  of  snout  from  tij)  to  forehead;  2  red  spots 
on  em-h  side  of  snout  a  short  distance  behind  the  angles  of  mouth;  pectoral,  dorsal,  and  anal  tr9.n8parent ; 
(*audal  brilliantly  colore<l,  dusky  orange  with  brown,  marjrin  lemon-yellow. 

DnnjU'hthii» phurntiiiiin  (JunthiT.  CliuIloriKor    Kept..  Ztx)!.,  I,  part    VI.  Shore    Fishes.  OJ,    pi.  XXVI,  flg.  1),  1879   (1M80),  off 
Honolulu;  Snyder.  Bull.  V.  S.  Fish  Comm.,  XXII.  19()2  (Jhii.  19,  1901),  iyi:^  (Honolulu). 

Genas  68.  ICHTHT0CAMFU8  Kanp. 

Head  short,  with  a  shorter,  compreswd,  sharp-ridge<l  snout;  orbits  slightly  i)rojecting;  operculum 
round,  swollen,  higher  than  broad,  and  grained  like  the  head;  tiul  almost  as  thick  as  thelK>dy  and  sud- 
denly pointe<l  at  the  setting  on  of  the  very  rudimentary  caudal  fin;  amis  situated  under  the  l)eginning 
of  the  d(>rsal  lin;  the  edges  of  the  concave  back  coalesces  with  those  of  the  tail  into  one  line  which  nms 
without  interrui>tion  to  the  caudal  fin;  <^g-pouch  of  male  under  the  tail.  A  single  species  of  this  genus 
is  known  from  the  Hawaiian  Islands.     (Se**  Section  II.) 

IchthyiM'anijHiif  Kaup,  WicK-  Archiv.  XIX,  18.'>8,  2:il  {Sf/uffnat/iint  rnrct  )\  Kaup.  Cut.  I>ophobninchii,  29,  1856. 

Order  K.    SYNENTOGNATHL— The  Synentognathous 

Fishes. 

Lower  pharyngeal  Iwrnes  fidly  united;  second  and  third  sui)erior  pharyngeals  variously  enlai>;e<l, 
not  articulatetl  to  the  cranium,  sending  j>rocesses  forward,  the  fourth  small  or  fused  with  the  third; 
vertebrie  numerous  (45  to  70),  the  abdominal  ones  much  more  numerous  than  the  caudal;  ventral 
fins  alKlominal,  without  spine,  the  rays  more  than  5;  s<'apula  susix»nd(Ml  to  cranium  by  a  post- 
temporal  bone,  which  is  slender  and  furcate;  articular  Imne  (►f  lower  jaw  with  a  small  supplemental 
Ixjue  i)erhaps  corresponding  to  the  coronoid  bone;  ])anetal  !)ones  much  produce<l,  well  separated  by 
the  8upra<KU.upital;  supraclavicle  not  distinct;  no  interclavich's;  no  mesocoracoid;  maxillary  very 
close  to  premaxillary  an<l  sometimes  finnly  joined  to  it,  the  suture  always  distinct;  basis  of  cranium 
double  in  front,  but  without  muscular  tube;  no  adipose  tin;  fins  without  spines;  lateral  line  concur- 
rent with  the  l)elly,  jx^culiar  in  stnh'ture;  air-bladder  usually  large,  without  pneumatic  duct;  intes- 
tinal tract  simple,  without  pyloric  cceca.  This  order  is  allied  to  the  Ilaplomi  on  the  one  hand  and  to  the 
Percrmrtu  on  the  other,  and  like  these  grouj)s,  it  marks  the  tran.sition  from  the  soft-rayed  to  the  spiny- 
rayed  fishes.  In  their  anatomical  characters  the  Sipientognathi  most  refjemble  the  latter,  but  there  are 
never  spines  in  the  fins,  and  the  lower  pharyngeals  are  united.  The  group  is  divisible  into  4  closely 
relate<l  families,  which  have  usually  l)een  regardeil  a.s  subfamilies  of  one  family,  Exocffiidx  or 
Scombereaocidsc, 
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a.  Thiitl  superior  pharyiiKoal  on  ench  «f<1e  Hcarcely  enlarged,  not  longer  than  its  anterior  proe^K,  and  armed  with  compar- 
atively few  (about  15)  pointcHl  teeth:  fourth  Huperior  pharj'ngeal  distinct  on  each  side;  lower  phar>'ngeal«  united 
into  a  RmaU  linear  plate,  arnuMl  with  Hmall  t^H^th;  vertebra;  with  zygapophyHen;  both  jaws  produced  in  a  long  beak 
in  the  adult  (the  up{K.'rKhort  in  the  young):  teeth  in  jawHHtnmg,  une<iual;  maxillaries  firmly  appressed  to  the 
premaxillaries:  a  dintinct  suture  iilon^  the  lK>undar>';  coronoid  bone  (attached  to  the  articular)  evident.  Specie!* 
eanil vonnis BHonidjr,  p.  122 

an.  Third  superior  pharyngeal  greatly  enlarge<l,  covered  with  bluntish,  tricuMpid  teeth;  fourth  Huperior  phaiyngeal 
wanting  or  fused  with  the  tliini;  lower  pharyngeals  large.  fuse<i  into  a  thick  triangular  bone  with  transvernely 
conrave  surfiiee.  covered  with  blunt  tricuspid  teeth;  teeth  in  jaws  always  small  conic  or  tricuspid:  maxillar>- 
close  to  premnxillury.  but  not  suturally  joine<l  to  it,  there  being  some  open  space  between:  corr^noid  bone  present, 
but  small;  no  <'anine  teeth:  no  zygapophyses  to  the  vertebra?. 
h.  Third  superior  pharyngeal  solidly  joined  vrith  its  fellow  to  form  an  ovoid  plate,  which  sends  2  processes  forward:  cleft 
of  mi)Uth  narrow;  lower  jaw  usually  produced;  teeth  of  jaws  tricuspid:  herbivorous  species... i/r-mtrampAtcf^r,  p.  126 
66.  Thinl  sup*'ri<»r  pharyngeal  m<»rt;  or  less  closely  appre«se<i,  but  not  united;  dorsal  and  anal  withou't  finlets;  pectoral 
fins  more  or  less  produce^l.  forming  an  organ  of  flight;  speiUes  at  least  partly  carnivorous Exftccttidtr,  p.  1% 

Family  XL.  BELONIDiC.  -The  Needle-fishes. 

Bofly  elongate,  very  Hlender,  coiiipre8Re<l  or  not,  covered  with  mnall,  thin  ecales;  lateral  line  very 
low,  ninning  aa  a  fold  along  Hide  of  l>elly;  both  jaws  produced  in  a  beak,  the  lower  jaw  the  longer, 
very  much  the  longer  in  the  yoinig,  which  ret*enil)le  Hemiramphus;  maxillaries  grown  fant  to  premax- 
illarieK;  each  jaw  with  a  l)and  of  small,  sharp  teeth,  l)esides  a  series  of  longer,  wide-set,  sharp,  conii«,l 
teeth;  no  finlets;  dorsal  fin  oppositi^  anal,  lx>th  fins  rather  long;  air-bladder  present;  lower  pharyngeals 
uniteil  to  form  a  long,  Hleii<h;r,  narrow  plate,  with  flat  surface  covere<i  with  small,  iK)inte<l  teeth; 
upper  pharyngeals  distinct,  the  thinl  i>air  little  enlargtnl,  eat^h  with  some  15  mtxlerat^^,  unequal, 
jM)inte<l  teeth  {TylftsnruM  viariun.'*)^  fourth  imir  well  d€»veloi>eil,  with  similar  teeth,  but  without  anterior 
jirocesses;  vcrU^bnc  numerous,  with  zygapophyses;  ovary  single.  Voracious,  camiverous  fishes,  V)ear- 
ing  a  suiK»rficial  resi»ml>lance  to  the  gar-pikes;  found  in  all  warm  seas,  sometimes  entering  rivers. 
( rencra  4;  spe<*ie8  alxmt  50,  the  majority  of  them  American.  Their  habits  are  onlinarily  nmch  like 
those  of  the  pike,  but  when  startled  they  swim  along  the  surface  with  extraordinary  rapidity,  often 
leaping  alcove  the  water  for  short  <listances.  When  thus  leaping  the  lai^  species  of  the  Tropin's  are 
sources  of  danger  to  incautious  fishermen,  stunetimes  piertMng  the  naked  abdomens  of  the  savages. 
Most  of  them  nrx"  go<xl  fixnl-tishes,  hut  the  green  color  of  the  Inmes  of  the  larger  species  often  causes 
them  to  Ih»  avoi<led  for  no  goo<l  reason. 

n.  (f  illrakers  present Betmw.  p.  122 

tui.  (iillrakers  none. 

6,  Body  subtercte  or  slijfhtly  <'(»mpreK"<tMl,  \\s  brradth  nu»re  than  t wo- thinls  its  greatest  depth TifUntunuf,  p.  1*23 

66.  Bo<ly  much  compressed,  Its  breadth  not  lialf  its  sn^atest  depth AtfUcnncs,  p.  125 

Genns  69.  BELOKE  Cnvier. 

This  genus  <liffers  from  Tijlnsunix  in  the  i)ossession  of  gillrakers,  and  is  (*online<l  to  the  Old  World 
and  the  islands  of  the  Pacific. 

/^/<m<:  (^uvier.  Regne  Animal,  Kd.  I,  II.  isa,  isl"  (iMlnm  ). 

82.  Belone  platyura  Bt^nnett.     Fig.  38. 

Head  (tip  of  mandible  slightly  damage<l )  al>out  1.88  in  trunk;  depth  in  trunk  a  little  over  16;  I). 
13;  A.  19;  P.  12;  V.  (>;  scak's  al>out  177  or  more  to  Ikisc?  of  i^tidal;  greatest  width  of  head  e<{ual  to  its 
depth;  iipi>er  jaw  a  little  over  l.r>  in  hea<l;  eye  2  in  post<x'ular  part  of  head,  1.25  in  interorbital  space; 
jKH'toral  about  A.'A  in  sjttice  l)etween  tip  of  snout  and  operde;  ventral  6.5. 

Body  elongate,  depressed  on  the  back  and  upiMT  surface  and  also  below,  the  sides  rounded;  head 
long,  broa<len(Hl  and  flattened  alK)ve,  somewhat  constraine<l  below;  eye  rather  large  and  a  trifle 
longer  tlian  deep;  jaws  very  long  and  slender,  the  upper  much  shorter  than  the  lower,  and  the  groove 
of  maxillary  *'xtending  well  beyond  anterior  margin  of  eye;  teeth  in  mandible  no't  extending  beyond 
tip  of  upp*'r  jaw,  and  with  a  inc<lian  asiHTous  ridge;  no  vomerine  teeth;  tongue  small,  bluntly  pointeil, 
a  rather  thin  fleshy  flap  a  little  fnn*  in  front;  nasal  cavity  large  and  close  to  upper  surface  of  eye; 
interorbital  space  broa<l  and  flattened;  gill-oi>eningH  large,  the  isthmus  ven'  narrow,  long,  and  slender; 
gillrakers  rather  large,  in  mcKlerate  numl)er;  no  pseudobranchia';  peritoneum  gray,  or  marked  with 
numerous  dark  dots. 
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^I«>  moderately  \nrge  and  narrowly  iniliriraled,  tlioee  on  iiiidilli-  of  Itack  enlarged;  no  fin  flaps; 
Mk?nn  chrt-ke,  operclew  and  a  number  of  wnall  ontT  on  to)>  of  h»«d;  lateral  lint-  running  low  or 
«l.«?lhf  ventral  jiart  of  the  hoily,  and  imrteriorly  lieloiv  ket-l  on  i"iiU'  of  caudal  jieduncle;  origin  of 
JorsI a  little  ne«rer  that  of  ventral  than  laHt-  of  i-aiirlal  and  uell  liehinil  ana);  anterior  doraal  laya 
luQ^t.  Ihe  piifterior  or  laft  rays  ali«>  elon)fate>l.  lontier  tlian  iiiiildlf  ontf  bnt  not  a.''  long  at^  the 
iat«n<>r:  anal  with  anterior  ravH  longeiit;  i-audul  di-eply  I'lnarinnHli'.  the  rTiyi<  iitrorig.  the  lower  lobe 
the  l<ii«rr.  and  ttie  entire  length  of  the  tin  a  litlle  more  than  that  of  |iertiiral:  |>eetorel  with  raye  all 
Dnin- "firs'  tirm  and  strength  emit,  the  uiii>ernicct  enlarwh  veiilrals  rather  phort  and  [ilai*d  a  little 
tMarvr  Ih.-*- of  pectoral  than  bam' of  ■■au-ial:  miiilal  in-iluni'le  very  hroail  and  di'prewieil,  its  greater 
M'i-ltb  twi<¥  itc  lenHt  depth,  and  with  a  Hharji  ki-il  hIciil)>  i-arh  i^ide. 


■jniliichnrr.  Ucnks 
Mi.'"^  iBoaoluliii. 
r.  Oat..  VI.336. 1S66 


t"'>lnr  in  alcohol,  deep  hlut'.blai'k  al-jvc.  ^hari>ly  dclinfl  along  thf  sidm  fnim  tlif  silvery  white  of 
t*^  lo^-^-r  -niriare:  |>e".-t'>ral,  vi-iitrals.  and  anal  all  iiion'  or  lew  i,'niyi!'h.  In  the  youuK  there  in  a  htai'k 
'«<-'»l   »andandthedonaliHhijrh. 

Tl»i^  dei4.-ription  is  fnini  an  fxaui|ile  I  N'i>.  (MW2i  14  inihe.'  I^iig.  taken  at  Kajlna.  We  have  a 
nomt^r  ..f  exauiplee  taken  at  Honnlutu  ami  Kailiia.  S<-veral  were  ohiaineil  l>y  Dr.  Jenkinn  at 
H.«>rj|,,|u  in  ig89_  a,,^  „,h,,fy  ],y  the  .l(/-(/i-'«.  In  1M12.     The  sj^eies  aU.  .«t-nn<  in  Sanii«. 

-^'[.-.n.  19u1<.433iHi>rH.lii]ii,. 
**"»-  >£ar>m.  Ru|>(>fll.  KeuF  Kirl«-l(lii.-n-.  Ki-<h..  l-;i:.  :^t.  j.].  Ji.  Hit.  I  ,  K.-.1  Si-«.:  Cuviir  A  Vul.-nclennw.  Hi>l.  .Sal. 
Poi*..  XVIII.  til,  IMe<Mfl.«H»ah>:  Blnrtir,  .4.  t.  S.--.  s.i.  Ind.-NtiTl.,  11.  ^.\  l>».-.T:  liiinthrr.  Cut.  VI,  STT.  I>«K 

i<»l  Sn.  M>iuitli».  AmNiynai;  Sini-ii-.  Bull,  C.  s,  N»i.  Mh-.,  Si..  7.  7S.  l>77  i  H-m 

.\k.  WW.  Wirn,  UCX.  liai.sarLayviii:  Siiy<lrr.  Hull    I',  s.  FMK'oniTu..  XXn.l9v< 

**•»-  "..T«(.i  t-tivkrA  vmeDpifnnw.  ai--|  Nat.  I'..i-.,.  XVIJl,  1:17.  IM-;,  Hawaiian  lalaa. 

.CO,-Lr.ll, 

**'»'^™uSd».|W<u»nt^Bl«ker.  Sat.  Tyil^.  liitTL.,  III.  l>.Ji, -.III  .siiik-i-t.  ;  ,*iiit.i>ii.i.. 

(hnu  TO.  TTLOBITBQS  Cocco. 

B(H|y  elongate,  very  blender,  not  much  coniiirenH?!;  Imtli  jaws  pnjIonKeii  into  a  beak,  tlie  lower 
!•*  soiuewhat  the  longer,  much  the  longer  in  young  li^heti,  the  very  ynung  rt^einbling  llnairamphui; 
*'*'  jaw  armed  with  a  band  of  Email,  eharp  teeth,  lieside  which  'if  a  Beriei"  of  longer,  wide-eet,  ^harp, 
"nicai^  oneijual  teeth:  no  teeth  on  vomer  or  palatinen;  H-ales  Hinall.  thin:  lateral  line  running  along 
^^  of  belly,  t>econiing  median  on  the  tail,  no  Hnleti',  clon<al  linmon-ur  le«^elevate<l  anteriorly:  i-audal 
"I  short,  uueqTiilly  lunateil  or  forkeil;  pectorals  mixlerate:  ventral^  sniall,  the  latter  inserted  behind 
"*  middle  of  body;  gillrakers  ohwlete:  lionet"  n^-ually  more  or  lew  green:  size  <-oniparatively  large. 
T^'iw  numerous.  Voraciouti  fishes,  i-hietly  .American,  imc  si^cief  croesing  to  Europe;  some  of  them 
wtering  riven'. 

'^^ly  onespeciev  if  known  to  occur  in  the  Hawaiian  Islatidn. 
'^'"■"n.  Cone.  Lnterc  In  Giomalc  ScL  Eicilla.  XVII.  IS.  IKS  :  m,lnini  =  in,ptrxal>i=aoti-\. 
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83.  TylosuruB  g:ig:anteu8  (Sohlt^l).     ''Ahaaha;'*  ''Auau.''     Fig.  39. 

Head  a  little  over  2  in  trunk;  depth  9.5  in  trunk;  D.  24;  A.  22;  P.  14;  V.  6;  hn-alcH  alxmt  370  or 
more  t^)  baHe  of  caudal;  <lepth  of  head  a  little  more  than  its  greatent  width;  eye  about  2.13  in  jxjst- 
oeular  i>art  of  hearl,  1.3  in  interorbital  M}>aoe;  pectoral  about  3.5  in  Hpace  lietween  tip  of  snout  and 
operele;  ventral  3.H5. 

Bo<ly  elongate,  more  or  leas  rounded,  the  sides  a  little  compressed;  head  long,  flattened  ab<^ve, 
the  sides  oompressetl,  somewhat  constricte<l  l)elow;  eye  moderate,  a  little  longer  than  deep;  jaws  long, 
strong,  and  ratlier  powerful,  the  lower  a  trifle  the  longer;  groove  of  maxillary  extending  ix»steri(»rly 
for  nearly  half  the  eye  <liamt»ter;  ttvth  developefl  as  large  canines  in  lx)th  jaws,  and  with  villifonn 
bands  along  the  e<iges;  also  a  median  roughene<l  ridge  on  the  mandible;  no  vomerine  teeth;  tougrue  small, 
blunt,  little  free  in  front,  an<l  fleshy;  nasal  cavity  large,  close  to  upper  margin  of  eye  and  with  a  thick 
fleshy  flap  over  the  noKtril;  interorbital  space  broa<l,  slightly  convex;  top  of  head  with  bony  striif; 
gill-openings  large,  the  isthmus  very  narmw,  long  and  thin;  no  gillrakers;  no  {>8eudobranchi}e;  |>eri- 
toneum  gniy;  scales  very  small,  narrowly  imbricattHi,  very  much  smaller  on  back  than  eLst»where;  no 
fin  fla{)s;  ch<H?k  straUil,  a  few  s<"ales  on  toj)  of  head,  but  operclw  bare;  lateral  line  running  inferiorly 
alongside  and  up  on  si<le  of  caudal  jKMlunclc;  origin  of  dorsal  nearer  that  of  ventral  than  l>ase  of  camial 
by  alx>ut  length  of  pectoral,  the  origin  of  anal  only  slightly  in  advance;  anterior  dorsal  rays  elongate, 
those*  forming  j>osterior  half  of  fin  rather  long,  but  shorter  than  the  fonner;  anterior  anal  rays  fonii- 
ing  a  rather  long  loin*;  cau<lal  rays  strong,  deeply  emarginate,  lower  lobe  the  longer,  length  of  fin 
alxHit  2.3  in  entin»  length  of  hca«l;  iK'ctoral  rather  small,  upper  ray  enlargeil;  ventrals  inserted  nearer 
Iwst*.  of  jKJctoral  than  ba.»*t^  of  caudal  by  a  space  (H]ual  to  that  between  middle  of  eye  and  jmsterior  mar- 
gin of  operele;  least  wi<ith  of  caudal  jKjduncle  only  a  trifle  more  than  its  least  depth,  the  keel  along 
side  more  or  less  obsolete. 


Vui.  [iO.—  TnUmuruitfnj/anUmi  (Schlegel);  after  Bleekor. 

Color  in  alcohol  more  or  less  silvery  white  l)i»low,  the  upjier  surface  greenish  brown;  fins  tinte<i 
with  vellowish  about  their  bases. 

This  description  taken  from  an  example  (No.  ()5(K)6)  18  inclu»s  long  obtained  at  Honolulu.  We 
have  others  taken  at  Honolulu,  one  by  Dr.  Jenkins  in  1889.  In  an  example  from  Hilo  the  color 
markings  are  better  jireserveil.  It  has  a  dark  or  blackish  lateral  band  from  over  pectoral  to  near  base 
of  caudal,  thed<»rsal,  caudal,  and  }H*ct^>ral  are  more  or  less  blac*kish,  and  the  margin  of  the  preoi)ercle 
is  broadlv  marked  with  blackish  brown. 

This  fish  reaches  a  rather  large  size,  one  <»f  our  numerous  examples  being  40  inches  long.  It  is  a 
fo<Kl-fish  of  considerable  imp<:)rtance,  living  in  the  ojkmi  sea. 

liiUtnr  ifUjantea  S<'hlegel.  Fauna  Jap<.>iii('a,  Polss.,  245,  IMG.  Nagasaki,  Japan. 

Btlimc  annulata  (Mivier  A  Valonciciines.  Hist.  Nat.  Toiw.,  XVI FI.  447.  pi.  AnO,  1W6.  Celebes,  TongaUbu,  Seychelles,  Pondi- 

chcrry;  (JiUither.  Cat..  VI.  240.  isfirt  (IMnaujf.  China.  FDrmosa.  Gilolo);  Steindachner,  Denks.  Ak.  Wiss.  Wieu,  LXX, 

19(K),  ftrJ  (Honolulu;  Samoa). 
HtUnif  mrUinunin  BliM-krr.  Vrrh.  Bat.  (.iont)ot..  XXII,  1H49.  11.  Madura,  Madura. 
Bdoneri/lindrira  Blcfker.  Vorh.  Bat.  Gfuoot.,  XXIV.  1H.V2.  la.  Bijd,  Soend. 
MnitUueiuMmt  chomin  Bli't-kt-r.  N«-<1.  Tyd.»<.  Diork.,  III.  1S<".<».  227.  East  Indies. 
.}finitnrniif>f/ug  minulntun,  Bl<*ok«r,  Atla.s  Ichth..  VI,  IK.  pi.  2.V<.  fig.  3,  1869-71  (Java,  Madura,  Ba  wean,  Co<*<)f«  Island,  Sumatra, 

Singapore.  IMnan^f.  Bangka,  CcU'lu'r*.  Baljan.  Tornatf,  Aniboyna). 
T;/loi'uru/<  iinnuliituf,  St-aU'.  Oci'as.  Pap.  Bishop  Mus.,  I,  (VI.  IWl  (<fuam). 
Tylo»nrunijiijantciu.  Jenkin.s,  Bull.  V.  S.  Fish  Comui.,  XXII,  1902  (Si'pt.  23,  1903),  -433  vHonolulu). 
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Oeniu  71.  ATHLSHKE8  Jordan  ft  Fordiee. 

This  genus  i?  cloee  to  TyhauTiu,  differing  chiefly  in  the  greatly  <'ompresfie<l,  almost  ribbon-shape*! 
bo«iy.     The  single  species  is  American  and  Pacific. 

Atkir^mt*  Jonlan  Si  Fordiee.  Proc.  l*.  S.  Nat.  Miis.  IKsrt.  342  i/u«ni>.. 

84-  Athlennes  hiazis  (Cuvier  t^  Valenciennes).     ^^Ahndha.^'     Fig.  40. 

Head  (tip  of  lieak  broken)  2.6  in  trunk;  depth  9  in  trunk;  1).  2');  A.  2»*>;  P.  12;  V.  6;  scales  about 
520  in  a  lateral  series  to  liaseof  caudal;  depth  of  head  about  twiiv  its  width;  eye  aljout  2  in  |)Ostocular 
[art  of  heati,  1  and  a  trifle  over  in  interorbital  space;  jH'ctoral  .*{..S  in  lu^ad;  ventral  a  little  over  4. 

Bo<iy  ver}*  elongate,  nam»wly  comprt*ss*e<l,  the  sides  flattcnt^l;  hea<l  flattene<l  on  top,  the  sides 
strongly  compressetl  and  the  under  surfacv  narrowly  constrictcil;  eye  rather  large,  much  longer  than 
tlwp;  jaws  long,  the  upper  strongly  arche<l  upward  at  the  has**,  h»  that  the  mouth  can  not  l>e  close*!, 
the  mandible  very  broad  ami  deep  at  the  Imse;  gr<M»ve  of  maxillary  exten<ling  to  Ix'low  middle  of  eye 
at  leaist;  many  large  canines  in  each  jaw,  ami  the  fl<M>r  ni  the  mandible  wifh  a  median  asj)erou8  ridge; 
no  vomerine  teeth;  tongue  well  <leveloi>e<l,  rather  small,  and  in^  in  front:   nasal  cavity  large,  near 


Fig,  40. — Athlfjinfi*  hian*  (CiivierA:  VaUMi«iennesi. 

npper  margin  of  eye,  and  with  a  thick  fleshy  flap  over  the  nostril;  interorbital  space  broa<l,  flattene<l; 
top  of  head  with  a  few  lK)ny  striie;  gill-of>enini:  large,  tlu*  isthmus  a  thin  frenum;  no  gillrakers;  no 
p^adobranchia'. 

^Hales  very  minute  and  narrowlv  imbricate<l:  top  of  head  an<l  a  large  patch  on  cheeks  scale<l, 
otherwbie  nake*!;  no  fin  flaps;  latend  line  runnin;:  along  the  ventral  surfact*  of  l)ody,  al.-o  along  the 
lower  sdeof  caudal  pe<luncle  to  base  of  caudal;  origin  of  dorsal  a  little  nearer  l>ase  of  ventral  than, 
that  of  i-audal,  and  the  anterior  rays  very  Um^  and  forming  a  falcate  loin*;  anal  sindlar  to  dorsal,  the 
•ntrf-rior  rays  long  ami  forming  a  long  falcate  lol>e,  the  origin  of  the  fin  only  a  trifle  in  advance  of  that 
01  the  dorsal;  caudal  small,  the  rays  rigid,  strong,  the  edge  emarginate,  and  the  lower  IoIk*  the  longer; 
pwloral  ^itji  (he  uppermost  ray  enlarge<l;  ventrals  inserte<l  a  trifle  nearer  anterior  margin  of  nasal 
^"*vity  than  base  of  caudal;  caudal  pe<itmcle  compressed,  its  least  width  two-thirds  its  least  dej>th,  and 

"<>  keel  along  sides. 

C'olor  in  alcohol,  brown  above,  the  lower  {x^irtions,  including  the  sides,  silvery  white,  and  the  fins 

*>i  more  or  less  brownish;  3  lar^e  blackish  blotches  sometimes  present  on  back  V)elow  dorsal. 

This dejH^ript ion  taken  from  an  example  (No.  O806I )  80  inches  long  obtaint^l  at  Honolulu  in  1889 

'^y  Dr.  Jenkins.     We  have  also  2  others  collected  by  him  at  Honolulu  and  5  large  examples  col- 

i<*ite<l  by  ourselves  from  the  same  locality.     The  sf^ecies  is  rei^orded  by  Steindachner  f rom  Ai*apulco. 

^f  specimens  range  in  length  from  29  to  40  inches. 
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This  fish  was  common  in  the  Honolulu  market,  where  it  is  regparded  as  a  good  food-fish.  We  have 
thus  far  faile<l  to  find  any  difference  between  the  Pacific  species  and  the  common  Athlennejf  hinn^  of  the 
West  Indies. 

lirionr  hiatiH  Cuvier  &  Valenciennes,  HiRt.  Nat.  PoisH..  XVIII,  432, 1846.  Havana,  Bahia ;  Gflnther,  (^t.,  vi.  1M>6.  '24M  (copied ); 

Steindachncr,  Irhth.  Beitr.,111,  64,  1875  (Acapulco). 
TtiUMuruf  hiam,  Jordan  &.  Gilbert,  Synofwig,  373.  901,  1883. 
Athlnnuit  hinin',  Jordan  &  Rvermann,  Fish.  N(»rtb  «S:  Mid.  Amer.,  I,  718,  1896;  Jenkins,  Bull.  U.  8.  Fijih  Comm.,  XXII.  190*2 

(Si>pt.  23, 1903).  433  (Honolulu):  Snyder,  op. eit.  (Jan.  19, 1901),  ^l  (Lahaina,  Maui). 

Family  XLI.  HEMIRAMPHIDiC.— The  Balaos. 

Bo<iy  elongate,  more  or  less  compressed,  covered  with  large  cycloid  scales;  upper  jaw  short,  lower 
jaw  variable,  sometimes  much  pnxiuce<l,  the  toothed  portion  at  base  fitting  against  the  tw)the<l  i»re- 
maxillarie»<;  teeth  equal,  mostly  small  and  tricuspid;  maxillaries  ankylose<l  to  premaxillaries;  gill- 
rakers  long;  caudal  fin  rounded  or  forke<l;  if  forketl,  the  lower  lobe  the  longer;  anal  fin  miMlifieil  in 
the  viviparous  sj^ecies  (Zt'tiarchopterns) ^  unmotlified  in  the  others  and  usually  similar  to  the  dorsal;  no 
finlet*";  air-bladder  large,  sometimes  cellular;  thinl  up|>er  pharyngeal  on  each  side  much  enlarged, 
solidly  united  with  its  fellow  U)  form  an  oval  plate,  with  slightly  convex  surface  and  covere<l  with 
blunt  tricuspid  teeth;  this  is  al)Out  as  large  as  the  unite<l  lower  pharyngeals  and  fits  into  the  chui- 
cavity  of  the  latter;  fourth  uj>i)er  pharyngeal  wanting  or  gn)wn  fast  tothethiril;  lower  pharyngeal 
large,  thick,  triangular,  with  com-ave  surface;  vertebne  about  50.  Probably  not  separable  from  the 
ExortHido'. 

Herbivorous  fishes  of  the  warm  seas;  mostly  shore  species,  a  few  pelagic.  They  feed  chi«fiy  on 
green  algie,  and,  like  the  relateil  forms,  swim  at  the  surface,  <H*casionally  leaping  into  the  air.  Size 
rather  small,  about  a  foot  in  length,     (ienera  alx)ut  7;  species  alwut  75. 

a.  Body  moderately  compressed:  jH'ctonil  rao<lerate.    Shore  flshes. 
h.  Ventral.s  inserted  anteriorly,  far  in  advance  of  dorsal:  air-bladder  simple;  sides  of  body  more 

or  less  convex Hypttrhaiuphtut.  p.  126 

/>/).  Ventrals  inserted  [Kwterlorly,  not  far  before  dorsal;  air-bladder  cellular:  tddes  of  body  nearly 

verti<*al  and  {larallcl Htminimphu*.  p.  127 

<m.  Bo<ly  very  slen<ler  and  compreKse<l,  more  <>r  less  ttand-like;  pe<'toral  fin  very  long,  ventral  very 

short,  Inserted  iH)steriorly.    Pelajf ic  sjKH'iea Eulrptttrhattiphuf.  p.  1> 

Oenui  72.     HTPOSHAMPHUS  Oill.     The  Halfbeaki. 

Body  elongate,  moderately  compressetl,  the  sides  of  Ixnly  not  vertical,  but  more  or  less  convex, 
the  dorsal  f»utline  ))arallel  with  that  of  the  Ix'lly.  Upper  jaw  short;  lower  jaw  prolonged  into  a  slender 
l)eak,  lx>rdere<l  with  membrane,  this  l)eak  shorter  in  the  young;  premaxillaries  forming  a  triangular 
plate,  the  teeth  of  which  fit  against  the  to«jthe<l  jwrtion  of  the  mandible;  maxillaries  joined  to  premax- 
illaries; teeth  feeble,  mostly  tricuspid;  gillrakers  rather  long;  head  covered  with  large  shield  like 
scales;  scales  deciduous;  caudal  fin  more  or  less  forked,  the  lower  lolx*  the  longer;  no  finlets;  <lorsal 
ami  anal  similar,  opposite  each  other,  not  nuKlified  in  the  males;  last  ray  of  dorsal  usually  short;  ven- 
. train  small,  in.'!«erted  well  forwarfl,  nearly  midway  lK*t ween  oj)en'le  and  base  of  caudal.  Air-bladder 
large,  simple,  not  cellular.  Young  with  the  lower  jaw  short.  Si<U»s  in  our  S|>ecies  with  a  distinct 
silvery  band,  as  in  Atheriun.  Oviparous.  Species  numerous  in  all  warm  seas,  going  in  large  schools,  but 
usually  remaining  m^ar  shore,  feeding  <'hiefly  on  green  algje.     Size  comparatively  small. 

One  sj>ecies  known  from  Hawaiian  waters. 

Jli/ixtrhmnphuit  iiiU,  Proc.  Ac.  Nat.  Si'i.  Phila.  1859.  131  {trieintpidntun    -  uv(fafriatug). 

85.  Hyporhamplius  pacificus  (Steindachner).     Fig.  41. 

Head  (from  tip  of  snout)  4.()  in  trunk;  <lepth  9.5  in  trunk;  I).  15;  A.  18;  P.  12;  V.  6;  scales  alxmt 
CA  in  a  lateral  scries;  width  (►f  head  about  l.o  in  "its  depth;  snout  2.H7  in  head;  eye  4.25,  1.5  in 
I)ost()cular  part  of  hea<l,  about  \Ju  in  snout,  and  1  in  interorbital  space;  pectoral  1.5  in  head; 
ventral  2.H7. 

Hody  moderately  elongate,  con»pres*<iMl,  the  back  rounded  rather  broa<Uy;  head  flatteneil  al)Ove, 
the  si<les  comjiressed,  and  the  lower  surface  narrowly  constricted;   snout  a  trifle  over  4  in  s[»ace 
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l)etween  front  margin  of  eye  and  tip  of  beak;  eye  moderate,  a  trifle  longer  than  deep;  moutli  a  little 
less  than  eye;  teeth  in  small  villiform  hands  in  jaws;  no  teeth  on  roof  of  mouth;  tongue  more  or  less 
rounded,  rather  thick  and  little  free  around  edges;  nasal  cavity  level  with  the  upper  part  of  eye 
in  front  and  with  a  small  fleshy  flap  over  nostril;  interorbital  space  flattened,  and  posteriorly  the 
top  of  the  head  slightly  convex;  gill-oj)ening  with  a  long,  thin,  narrow  and  sharp-edged  isthmus; 
gillrakers  numerous,  thin,  sharp-pointed;  no  pseudobranchiju;  scales  rather  large,  very  decic\juou8, 
and  the  sicles  of  the  hea<l  more  or  less  scaly;  no  scaly  fin  flaps;  lateral  line  running  low  along  the 
si<le  to  base  of  caudal;  origin  of  dorsal  nearer  that  of  ventral  than  base  of  caudal  by  a  space  equal  to 
})o«tocular  part  of  head,  and  about  opposite  that  of  anal;  anterior  dorsal  rays  the  longest;  anal  more 
or  less  similar  to  dorsal;  caudal  well  fc»rke<l,  the  lower  lol^  the  longer,  and  the  length  of  the  fin  a 
little  less  than  head  measured  to  tip  of  snout;  ventrals  small,  inserted  a  little  iX)8terior  to  middle  of 
space  l>etween  base  of  pectoral  and  that  of  caudal  by  a  space  alK)ut  etjual  to  width  of  head;  caudal 
peduncle  compressed,  its  least  width  2  in  its  least  depth. 


Fig.  41. — IIi/j}orh<tntjthuK  fnicifivmt  (  Stt'indat'hneD. 

Color  in  alcohol,  dull  brown  above,  and  a?*  tlu^  scales  have  all  more  or  less  fallen,  the  e<lges  of  the 
pockets  are  narrowly  blackish;  side  with  a  slaty  and  a  silvery  lateral  band,  both  together  running  to 
caudal;  lower  surface  of  }>ody  silvery;  all  the  fins  more  or  less  tinned  with  gray;  lK»ak  blackish. 

This  description  from  an  example  (No.  0:i5()2)  10  inches  lonjjr,  taken  at  Kailna,  from  which  place 
the  collection  contains  H9  examples,  ranging  in  length  from  W  to  10  inches.  The  usual  length  seems  to 
l>e  8  to  10  inches.  The  sj)ecics  was  not  seen  at  Honolulu.  Two  si)e<'imens  in  the  Museum  of  the 
Philadelphia  Academy  (Nos.  7507  and  28338),  both  young,  collected  ''near  the  Sandwich  Islands"  by 
Dr.  Wm.  H.  Jones,  doubtless  lM»long  to  this  sj)ecies. 

Hl/ptrrhamphuM  s\t..  Fowler,  Pnx'.  Ac.  Nat.  Soi.  I'hila.  IWO,  498,  near  the  Hawaiian  Islanda  (young). 
Hemirhainphutt pncijtnis  HW\in\Ac\\iu'r,  l>enks.  Ak.  \Vi.s.s.  Wien.  LXX,  iyO(),  oil,  Layaan  Island. 
Hyporhamphm pacificHS,  Snyder,  Bull.  l'.  S.  FishComm..  XXII,  19(K>  (Jan.  19,  1904),  522  (Laysan  Island). 

OenTis  73.  HEMIEAMPHTJ8  Cnvier. 

Body  more  robust  than  in  Ilijporhatnphn,^  and  different  in  form,  the  sides  being  compressed  and 
nearly  vertical  and  parallel;  head  and  jaws  as  in  Ififporhatuphu:*.  Dorsal  longer  than  anal  fin  and 
inserted  farther  forward,  its  last  ray  more  or  less  j>roduced  in  American  sj^cies;  ventral  fins  small  and 
inserte<l  well  liackward,  much  nearer  biise  of  caudal  than  gill-opening;  air-bla^lder  cellular,  with  many 
partitions  (in  //.  hroumi).  Species  prol)ably  numerous,  but  most  of  them  have  not  been  examined  as 
to  the  characters  which  separate  the  genus  from  Jfifporhftrnj^hHs. 

Only  one  species  known  from  the  Hawaiian  Islands. 

Iltmi-Ramphiut  Cw\Wt,  ROgne  Animal,  Ed.  I,  II,  lH<j.  1M7  (hni^fiUnn^iH-^brotnti). 

86.  HemiramphuB  depauperatus  I^y  Sc  Bennett.     ''Ml^emPe;''  ''Iheihe/'     Fig.  42. 

Head  (from  tip  of  snout)  4.3  in  trunk;  depth  alx>ut  <>.  1  in  trunk;  D.  14;  A.  13;  P.  11;  V.  6;  scales 
about  60  in  a  lateral  series  to  base  of  caudal;  width  of  head  al>out  1.5  in  its  depth;  snout  3  in  head; 
eye  4  in  head,  1.4  in  snout,  1.6  in  postocular  iX)rtion  of  head,  al)out  one  in  interorbital  s|)ace;  pectoral 
less  than  head  by  about  0.5  eye  diameter;  ventral  2  in  head. 

Body  moderately  elongate,  rather  thick,  the  sides  compressed  and  flattened;  head  compres8e<l, 
more  or  less  flattened  and  roun<le<l  alK)ve,  the  lower  surface  not  constricted  narrowly  >  snout  about  4.6 
in  space  l>etween  front  margin  of  eye  and  tip  of  beak;  eye  mcxlerately  large,  longer  than  deej);  mouth 
alM>ut  1.75  in  eye;  teeth  in  small  villiform  bands  in  the  jaws;  no  teeth  on  roof  of  mouth;  tongue  more 
or  less  rounded,  thick,  and  a  little  free  around  the  edges;  nasal  cavity  moderately  large  above  an<l  in 
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front  of  eye,  and  with  a  thick  flap  over  nostril;  interorbital  8|)ace  flattened,  the  U)pof  the  ht^ad  convt-x 
posteriorly;  gill-opening  large,  with  a  long,  thin,  narrow  Hhar]>-edged  isthmus;  gillraken*  ratlier  long, 
thin,  j)ointed,  and  numerous;  no  j)8eudol)ramhia';  fieritoneuni  dark  brown;  scales  rather  large,  very 
deciduous  and  narrowly  imbricate<l,  esiH'cially  along  the  sides;  no  scaly  flai)8  at  bases  of  j^ectoralrt  or 
ventrals;  a  number  of  small  scales  on  the  liasal  i)ortionH  of  the  anterior  dorsal  rays.  lateral  line  running 
low  along  the  side  to  base  of  itiudal;  origin  of  dorsal  well  l>efore  that  of  anal  and  alN)ut  the  la.<t  fourth 
of  the  space  between  front  margin  of  eye  and  base  of  caudal;  dorsal  with  anterior  rays  longest;  anal 
similar  to  dorsal,  its  l)ase  1.5  in  that  of  the  latter;  caudal  forked,  the  lower  lobe  much  longer  and 
stronger  than  the  upjjer;  pectoral  long,  the  upi)er  ray  enlarge<l  and  longest;  ventrals  rather  short,. the 
rays  all  strong,  flattened,  and  the  inner  ones  much  the  longer,  the  margin  of  the  fin  con<*ave,  ending  in 
sharp  point*:;  <*audal  peduncle  compresse<l,  its  least  width  2  in  its  least  <lepth. 

Color  inah'ohol,  more  or  less  deej>  silvery,  dull  bluish  black  on  the  back,  and  as  the  scales  have  all 


Fuj.  42.— //ip  mirumphuit  (t ejM a jt^rntint  Ijiy  A  Bennett. 

more  or  less  fallen,  the  iMlges  of  the  jxjckets  art^  blockish;  sides  and  lower  jwrtions  silvery  white;  tins 
all  more  or  less  gray,  the  dorsal  and  caudal  <leepi»r;  top  of  the  head  and  lK»ak  blackish. 

This  description  is  from  a  sjM'cimen  14  inches  long  (No.  035<»4).  We  have  many  s|K.H'imens,  vary- 
ing in  length  from  13. o  to  ir>.5  inches.  All  were  taken  at  Honolulu,  some  in  18K9  by  l)r.  Jenkins, 
who  considers  the  sj)ecies  i<lentical  with  //.  hrasiliem^iif.  It  may  l)e  distinguisluHl  from  the  latter,  bow- 
ever,  by  its  longer  i>ect4>nil  fin. 

f  K»ox  maxUUi  infrriorr.  prtHiiuia  Browuo.  Hist.  Jamttica,  443,  17r)6,  Jamaica. 

f  Kfox  brattitiniitiit  LliinH-us,  Syst.  Nat.,   Kd.  X.  314.  17r>8,  Jamaica;  after  Browne;  the  Timnou  <»f   Man'^rave   \vr«>n)fly 

in(;lu(U*<1  in  the  synonymy;  Bl<H-h,  lehth.,  :i9l,  IWl,  eorreete<1  synonymy  and  dej^cription. 
t  Ilriuirhdinphun  inan/inutuH  Le  Siienr,  Journ.  Ae.  Nat.  Sei.  IMiila.,  II,  lS2:i,  IST*.  Lesser  Antilles;  not  of  Korskal. 
llemimmphus  drpumnratn*  I^y  «t  Bennett,  ZimiI.     BeiM'hey's  Voyaife,  l»f>,  1839.  Oahu;  Fowler.  I'mc.  \c.  Nat.  S<'i.   Thilu. 

1900.  499.  IM.  XIX,  «g.  3  (Hawaiian  Islands);  Snyder.  Bull.  V.  S.  Fish  Conim..  XXH,  \W1  (.Ian.  19.  11HM».  .VJ-J  t  Hon..- 

lulu;  Albatross  Station  3«34). 
f  Hemirhamphtis  brown L  C\i\Wr  &  Valenciennes,  Hist.  Nat.  Poiss..  XIX.  13,  lH4r>,  Guadaloupe;  Martinique. 
f  Ilntiirhamphus  pleii  Cuvier  &,  Valenciennes,  1.  c..  19,  Martinique;  San  Domingo;  GUnther,  Cat..  VI,  3«»9,  l>«i«i;  Meek  & 

Goss,  Proc.  Ae.  Nat.  Sci.  Phila.  1W4,  22'». 

♦  M(irrtt<r»iathiis  breviroittn'tt  dnmoyK,  Cat.,  148.  lS-'>4.  Jamaica;  after  Browne. 

*  lit  niiihamphuf fiUimcntofHn  Poey,  Moni<»rias.  II.  297,  1H«J1,  Cuba. 

.'  IIniii,hamphu»  brfutiUiunn,  JiUnther.  Cat..  VI,  270,  IWkJ:  .lordan  &.  (Jilhert.  Synopsis.  224,  1883. 
HvminimphuMbrattUinnti*,  Jenkins.  Bull.  l'.  S.  Fi.sh  Conim.,  XXH.  1902  iSept.  23.  1903).  4;V4  (Hontdulu). 

Oenni  74.  EXTLEPTORHAMPHITS  GUI. 

This  genus  consists  of  |M*lagic  sjiecies  related  to  llvmiramphtm^  the  Ixwly  much  more  slender  and 
greatly  compresse<l,  and  the  jK*ct<>rals  very  long,  approaching  those*  of  theflying-fisht^s;  air-bla<lder  not 
described,  probably  cellular. 

Two  or  o  species  known,  1  from  the  Hawaiian  Islands. 

JCnl*ittorhamplni8  (i\U,  Proc.  Ac.  Nal.S<'i.  Phila.  lf<)9,  Vi\  ihrevfutrti  -  vrlox). 

87.  EiUeptorhamphus  longrirostris  (Cuvier).     ^* Ihethe/'     Fig.  4.'^. 

Head  (from  tip  of  snout)  (>  in  trunk;  <lepth  10.75  in  trunk;  D.  24;  A.  23;  P.  9;  V.  0;  s<*aU*s  alumt 
105,  accordingto  tlie  pocket.*^;  width  of  hca<l  aboutl.25  in  itsdepth;  snoutabout  3.17iii  head;  cyt»alMHit 
3.17  in  head,  1.17  in  postociilar  part  of  head,  u  little  greater  than  width  of  interorbital  space;  jiectonil 
1.(1  in  head  to  end  of  broken  beak;  ventral  3  in  head  (from  tip  of  snout). 

Body  very  long,  greatly  compressed,  the  sides  flattened,  an<l  the  middle  of  the  l>a<'k  with  a  sul>- 
carinate  ridge;  head  compressed,  flattened  on  t<»p  and  the  lower  surfatre  narrowly  con8tricte<l;  snout 
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aboot  8  in  beak  (broken  at  tip),  tr>  front  nuivin  of  eye;  eye  miinikil,  at<  <leep  as  lonfc;  mouth  2  in  eye; 
teeth  in  ntuil  vUlifonn  banils  in  the  jaws  Jtn<l  on  the  vomer;  tnntnie  rather  tlii<'k.  flattened,  fleshy; 
afxl  a  litlle  free  in  front  anii  arounil  tht?  ealtreti:  nansi  cavity  mmewhat  small,  above  the  eye  in  front, 
uhI  with  a  well  developed  fleshy  flap;  interorbitai  ppai-e  bniail  and  flatleneil  anil  the  top  of  the  head 
poMerioriy  eonvez;  ^ill-opening  laree.  the  it^hmux  a  rather  lon)cthin  narrow  frenum;  gillrakem  ^hort, 
noilerately  numeroop,  rather  weak,  and  pointe<l;  no  [^endobraiu'hia?:  sralta  rather pmall,  very  ileeidn- 
ooa,  the  head  naked;  no  saly  fin  flap«>;  lateral  line  runninp  li>w  alont;  the  side;  ori^n  of  the  iloraal 
■boat  the  lai^  thint  in  the  epace  between  the  front  of  the  nattai  ■'avity  and  the  \iam  of  the  <widal  and 
veil  in  xlvanee  of  the  anal;  doreat  rays  lontc;  caudal  deeply  forked,  the  lower  lube  much  the  longer; 
loal  lon^  tlie  nye  also  lonf;;  pectoral  I'ery  loufr.  and  reaching  for  more  than  two-thirds  the  dintance  to 
vratrak,  the  rays  all  Mrong  and  the  upper  enlarye-l:  ventral  very  Huiall,  only  a  little  posterior  to  the 
(Miter  of  the  space  between  the  baaea  of  pectoral  and  i-aiidal:  I'aiidal  pednnile  with  its  leafit  width  2  in 
it»  InFt  ilepth. 

Color  in  life  (No.  02993)  pale  blnieh  rilvery  a1>ove;  ivaUv  on  liack  with  darker  e<lgef ;  lower  side 
mi  belly  ail  very;  top  of  head  dark  l>liii>i|i.  Hide  filvery:  hill  bkiish  Mack:  fins  [lale  bluish,  anal  white; 
opper  kibe  of  caudal  with  a  diSuse  cuneit  black  liand  [larallel  with  the  e<l^. 


O^in  alcohol,  more  or  lem  nlvery,  dull  lirown  atiove,  anil  as  the  scales  have  all  more  or  len 
■*lKn.  the  edges  of  the  pockets  are  narrowly  blackish;  side  with  a  slaty  silvery  lateral  band  to  caudal; 
*ll  th?  Sn;  more  or  less  dull  olivaceous  gray,  the  anal  and  ventrals  whitish;  tieak  blu-kish. 

Thii  (leecriptkin  from  an  eianiph'  (No.  O.'il!):!)  IT  incbei'  long,  taken  at  finnolulu.  where  we 
•littiMil  many  others.  We  have  also  cxaniine<l  a  nuinlier  of  examples  collecte<l  by  Or.  O.  P.  Jenkins 
**  H'nalulD  in  1889.     Our  speriniens  range  in  length  from  lt>  to  18  inches. 

^'^inmpkMM  lameinnbit  Cnrler.  R^«m«  Anlnuil.  Ed.  J.  II,  21..  IKS.  Poadichcrry'^IK-r  Kudderkof  RiwHl);  CuiiFr  & 
a.  BM. NbL  PolH..  XIX.  62.  1»4G  (IVindirliern  ). 

a  i.  Vnlcnriennn'.  KM.  N>t.  IViii*..  XIX.  IKK.  W..  pi.  fiA.  spco  lu.  177°  E..  7°  S. 
It  UmginttrU.  OOnthn'.  C«t.,  VI.  2M,  iwe  Iwpled):  r>«v.  Fi.hw  ..I  India.  -MS.  Ist:  <(>imiiund<-l.  ™mI  of 
[Ddil). 

ilh«,  CaU,  Vl,T.&,  l>l6Cimpiodl. 
wilDUfftniKru.  PnltiBtD.  Pn>r.  Bwt.  Car.  Nat.  Kin.  IKTD.  n^:  Ji-nkini-.  Bull.  I'    S    Fbh  Cumm..  XXII,  IMK 
<Stii«.3,mS).«t  (B«H>liila);Snrder.  op.  Pit.  tJrm  l».  ISUti.  .lUL- (H<inol>itui 
F.C  B.19CK-* 
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Family  XLII.  EXOC(ETID>E.— Flying-fishes. 

Body  oblong  or  elongate,  covered  with  cycloid  BcaleB,  which  are  rather  deciduous;  lateral  Hue 
running  very  low,  along  the  side  of  the  belly;  hea^l  more  or  leas  Bcaly  with  vertical  »U\e»;  mouth 
moderate,  terminal,  the  jaws  not  prolonge<l  into  a  l)eak;  premaxillaries  not  protractile,  hinge<l  at  ba^ 
meeially;  margin  of  the  upper  jaw  chiefly  fonnwl  by  the  premaxillaries,  the  short  maxillariee  enter- 
ing the  lateral  margin;  maxillary  free  from  the  premaxillary,  its  edge  slipping  under  the  front  of  the 
preorbital;  dentition  various,  the  teeth  small  and  weak;  dorsal  fin  without  spines,  insertinl  on  the 
posterior  part  of  the  boily,  opposite  the  anal  and  more  or  less  similar  to  it;  ventrals  alxlominal,  of 
several  soft  rays,  inserted  posteriorly;  pec^toral  fin  inserted  high,  use<l  as  an  organ  of  flight;  shoulder- 
ginlle  and  pectoral  muscles  very  strong;  caudal  fin  forked,  the  lower  lobe  the  longer;  no  finleti«;  vent 
close  in  front  of  anal;  nostrils  large,  double,  near  the  eye;  lower  pharyngeals  enlarge<I  and  fully  uniteil, 
fonning  a  large,  transversely  concave  plate,  covere<l  with  large,  close-set,  blunt,  tricuspid  tet4h;  thinl 
up|)er  pharyngeal  grt»atly  enlarge<l,  not  unite<l  with  its  fellow,  lx)th  covennl  with  lai^c^,  blunt,  tricuspid 
teeth;  fourth  superior  pharyngeal  wanting  in  the  adult  (prol)ably  co-oHsifie<l  with  the  thinl) — these 
characters  verified  on  Kroctettis  cali/(jniicuji — vertebne  without  zygajjophyses;  gill-membranes  not  imited, 
free  from  the  isthmus;  jweudobranchicT}  hidden,  glandular;  gillrakers  various;  gills  4,  a  slit  behind  the 
fourth;  air-bla<lder  very  large,  not  cellular  so  far  as  known,  and  extending  far  back wanl  among  the 
hsRmopophyses  of  the  caudal  vertebne;  vertebne  alx>ut  5();  intestinal  canal  simple,  without  cowa. 
Carnivorous  or  herbi vomus  fishes.  Genera  6  or  8;  species  alxMit  65;  abounding  in  all  warm  seas,  mostly 
pelagic,  swimming  near  the  surface,  and  skipping  or  sailing  tlirough  the  air,  sometimes  for  <'onsider- 
able  distances. 

a.  Pectoral  fiiiH  moderate,  not  reaching  t>eyond  middle  of  dorsal  fin:  dorHil  more  or  less  elevated;  anal  long,  its  base 
Bcarcely  shortiTthan  donwl. 

f».  Pectoral  not  reiu'hing  tho  ventrals Ei'olantia,  p.  ISt) 

66,  Pectoral  reachini?  beyond  ventrals  to  dorwl  or  for  the  first  third  of  its  length J'aremctrtu*,  p.  131 

aa.  Pectoral  fins  very  lonjf.  their  tips  usually  reaching  to  base  of  caudal:  lower  jaw  little  prominent,  snout  short. 

r.  Ventml  tins  inserted  anteriorly,  much  nearer  tip  of  snout  than  base  of  caudal,  not  used  as  orinin«  of  flight,  their 
tips  not  reaching  nearly  to  front  of  dorsal;  anal  Hn  long,  its  base  nearly  equal  to  that  of  donal  ..Kntrcrtus  p.  132 
cr.  Ventral  fins  insertinl  p<»steriorly,  more  or  less  near  liase  of  caudal  than  tip  ol  snout,  used  as  organs  of  flight,  and 
their  tips  reaching  fiast  middle  of  base  of  anal. 

d.  Anal  fin  long,  equal  to  donwl  fin Exonautr*,  p.  i:« 

dd.  Anal  fin  short,  not  equal  to  dorsal  fin CyptUurttt,  p.  134 

Genui  76.  EVOLANTIA  Snodgrass  <&  Heller. 

This  genus  differs  from  other  genera  of  flying-fishes  chiefly  in  the  short  pectoral,  which  does  not 
reach  the  ventrals;  no  teeth  on  roof  of  mouth;  ventrals  small,  midway  between  pectorals  and  Ijase  of 
caudal. 

Evolantia  Snodgrass  A  Heller,  Pishes  of  the  Galapagos  Islands,  In  Proc.  Wash.  Ac.  Set.,  V,  19Q8  (Sept.  12),  1»9  (micropUm). 

88.  Evolantia  xnicroptera  (Cuvier  <&  Valenciennes).     **  MalMo.**     Fig.  44. 

Head  4.25  in  length;  depth  6;  I).  13;  A.  15;  P.  12;  V.  6;  scales  to  Iwse  of  caudal  about  45;  alK)ut 
10  scales  in  a  transverse  s(>ries  t<3  mid<lle  of  l>el]y;  width  of  head  leas  than  its  depth  and  about  2  in 
its  length;  snout  4  in  head,  eye  3.5,  1.5  in  postocular  imrt  of  head,  1  in  interorbital  space;  ventral  2.3 
in  head;  l>ase  of  don«al  1.3;  pt»ctoral  2.75  in  Ixxly. 

Bo<ly  elongate,  comprt^ssed;  head  elongate,  pointed  in  front, the  upper  profile  more  or  less  convex; 
snout  rather  short,  pointed,  and  roundini;  eye  anterior,  well  behind  center  of  length  of  head,  and  the 
bony  rim  behind  slightly  keeled  outward;  mouth  small,  superior,  the  mandible  projecting  well  beyond 
the  snout;  t*H»th  in  jaws  minute,  none  on  roof  of  mouth;  tongue  rounded,  and  free  around  the  edges; 
nasal  cavity  moderately  small,  above  eye  in  front,  and  with  a  thick,  fleshy  flap;  interorbital  spai^ 
broad,  very  slightly  concave;  gillrakers  slender,  pointe<l,  rather  numerous,  and  much  shorter  than  the 
long  gill-filament**;  jx'ritoneum  brown;  scales  cycloid;  lateral  line  running  along  the  lower  part  of 
side;  origin  of  tlorsal  apparently  nearer  tip  of  caudal  (damaged)  than  base  of  pectoral,  and  well  in 
atlvance  of  the  anal;  dorsal  high,  the  median  ridge  elevate<l;  anal  high,  the  anterior  rays  elevated; 
caudal  deeply  forked,  the  lower  lobe  the  longer;  i)ectoral  moderately  long,  not  reaching  the  origin  of 
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ventmls;  ventnis  small.aboiit  midway  Ix'twwdi  oripn  ii(  (iiTUiml  anil  Im»w  of  cttU(lal,an<)  ni>t  rvMrhitif; 
anus;  <auila1  peilnncle  niocU'raUily  ilecp  ami  isuiipn'stieil. 

Color  in  aliKihol,  brown  alMive,  wliitiiili  lieiii-alli,  wai'liol  with  kjIvitv;  along  the  fiile  a  linitxl, 
leaden  silvery  longituilinal  liaat);  pMtornI  );'^>'''>i'<>^'d<  f^tltn^l  with  wliitifli;  dorsal  and  caudal  dark, 
the  anal  and  ventralf  whitish. 


Thisdestnpton  fn  n  an 
We  liave  a  n       lier    f    th^nt 
Thin  Hjjec  n<  I  Kn  nol  a\  in-\i 

Koftftnt  mi 

Canint  Naw  I 

Cfiprttanu  mil-   pltrut  B      L       \  i  k  H6I     In        nH 

Eniluiilin  micr'-plrm.  jFlibiw,  Bull.  I*.  M.  Kisli  (■..niiii,,  X.Vll,  1',«K  (St'pl,  Zl.  IWCtl,  4;H  |ll"l'"l"ln), 

Genn.  76.  PAEEXOCffiTUB  Hlwikcr. 

Body  mixlerately  eionj^le,  rlliptical  in  I'n^ui-M'i-tion;  snout  t<hort;  tower  jnvr  not  proiliiced;  riiiif 
of  mouth  (vomer,  |>alatineH,  and  pteryKoidH)  fully  jmividiil  with  teeth;  )HTloral  finH  mndeiste,  not 
reuchinK  t>eyoiid  midille  of  dnrNal;  ventralc  Ioiik.  inserted  iM'hind  midille  of  Ixidy;  anal  fln  about  an 
lung  as  don>a1;  don>al  high.    Small  HyuiK-n^hei'  of  the  tropical  itiasttt  widely  diftributcil. 

rtrminrtiM  Bleeker,  N.iUtI,  T>-.lwh,  [iUtIi.,  Ill,  ixiir..  IW;  (m™/-,}. 


'HI.  Read  Khtner,  1.67  in  ItiiKlh;  I),  ISi  A,  14 braehnilmit,  p.  131 

89.   FarexoctstuB  rostratus  (Giintherj. 

Hca<l  a  little  more  than  4  in  lenjitli;  deplh  ri.5;  I).  !t;  A.  10;  kcsIvs  in  lateral  line  40;  24  iicales 
lictween  niHput  and  <lon>a1  lin,  and  8  lunpitudlnal  serieH  lH.>tween  the  oriKinR  of  dorsal  and  anal; 
depth  of  head  oiiiialing  diHianre  li«twc«'n  cxtreiiiity  nf  i<m>ut  and  center  of  eye;  eye  4.3  in  head,  leiH 
than  width  of  interorbilnl  s|>aoe,  which  is  flal. 

Snout  niueh  produceil,  ilH  len);th  a  litlle  nion'  than  that  of  postorbital  part  of  head;  mouth  cleft 
dinHit^l  upward,  suhvertjcal;  dortial  lioinnning  tn-arrely  in  ailvanix'  of  anal,  elevated,  itn  anterior  rayn 
when  depreeneil  extendiiiK  to  caudal;  anal  lin  low;  lower  caudal  loho  not  much  xliorter  than  the  head; 
)iertoral  reaehin);  t«  doml,  itH  length  less  than  one-half  the  total  lioily  lentcth  (without  eandal);  ven- 
tral extending  to  vent.  Dorsal  hiaek,  with  thi'Iawt  ray  white;  pei'toral  blark,  with  Ihe  upper  and  lower 
ravH  white;  ventral  and  anal  whitish.     L.en(rth  ti.5  itidies.     Hawaiian  Ifllands.     (Gunther). 

Known  only  from  the  type,  whkh  lit  in  the  Britieh  Museum. 
Kionrtiu  nutratm  Qiinther,  CU.,  VI,  HO,  IMS.  Hawaiian  lalanda. 

90.  Farexocoetnabrnchyptorufl  (Sotander).     " Mnlnlo;"  "  Pnhiki'i."     Plate  III. 

Head  4.67  in  len^h;  depth  1>;  I>.  13;  A.  14;  P.  12;  V.  6;  si'aleH  42  to  l>aHe  of  caudal;  8  wales  In  a 
transverse  series  to  middle  of  Udly;  fcreatesl  width  of  htail  1.3  in  itM  depth;  stiont  4  in  head;  eye  3, 
alKiut  1.25  in  poelocular  |iart  of  head,  1  in  inIeroiliitulH]Hice;  ventral  1.2;  deprettml  dorsal  2.7.^  in  bo<ly; 
pectoral  l.»H. 

Body  elongate,  apindle^haped  and  laterally  romprpAseil;    heail  elongate.  couipre»<t9il,  jiointed; 
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snout  short,  blant;  eye  moderately  large,  impinging  upon  the  upper  profile;  maxillary  small,  reach- 
ing to  the  anterior  margin  of  the  eye;  teeth  small,  villose,  the  mandible  projecting  and  pointed;  na8al 
cavity  small,  and  with  a  Kmall  fleshy  flap  over  nostril;  interorbital  space  broad  and  flattened;  gillrakere 
fine,  slender,  and  rather  numerous;  peritoneum  pale  or  grayish,  with  rather  dark  dots  or  spots;  scales 
large,  cycloid;  lateral  line  running  low  along  the  lower  part  of  side  and  also  lower  portion  of  caudal 
peduncle  to  base  of  caudal  fln;  dorsal  very  long,  the  median  rays  the  longest,  the  edge  of  the  fin 
rounded  and  when  depressed  reaching  angle  in  emar^gination  of  caudal  fin;  origin  of  dorsal  a  little  in 
advance  of  that  of  anal,  or  about  midway  between  base  of  pectoral  and  tip  of  upper  caudal  lobe;  anal 
rather  low,  the  rays  not  prolonged;  caudal  deeply  forked,  the  lower  lobe  much  longer  than  the  up|)er; 
pec;toral  very  long,  rea(*hing  the  first  third  of  base  of  dorsal;  ventrals  long,  reaching  below  second  and 
third  anal  rays. 

Color  when  fresh  (No.  03418)  with  the  upper  portion  of  body  dark  ultramarine  blue,  the  lower 
surface  silvery  white;  dorsal  blue,  except  a  large  blackish  blotch  on  the  upper  marginal  portion;  ixtH- 
terior  half  of  caudal  blue;  pectoral  transparent  with  a  rosy  tinge;  mannn  of  ventral  red,  or  the  color 
on  the  first,  second,  third,  and  fourth  rays  rosy  above. 

This  description  from  an  example  (No.  03418)  6.5  inches  long  from  Honolulu. 

Our  collections  from  Honolulu  contain  29  examples  of  this  species  ( 7  of  them  numbere<l  02953  to 
02958,  and  03418),  and  2  specimens  ol)taine<l  at  Hilo.  Dr.  Jenkins  obtained  8  specimens  at  Honolulu 
in  1889;  2  of  these  are  numl)ered  150  and  211;  2  other  examples  (No.  6010)  were  obtained  by  Dr. 
Wood.    Specimetrs  w^ere  obtained  by  the  AlftatroM  at  station  3829  off  the  southern  coast  of  Molokai. 

These  numen)us  specimens  are  almost  uniformly  7  inches  in  total  length,  which  seems  to  be  about 
the  maximum  size  of  this  species. 

This  flying  fish  is  apparently  the  most  abundant  species  among  the  Hawaiian  Islands.  Early  in 
June  numerous  schools  were  seen  near  and  in  tlie  harbor  of  Honolulu,  and  it  continue<l  a  common  fish 
in  the  Honolulu  market  during  the  summer. 

Exoartus  hrachyptenu  Holander  in  RiohardHon,  Ichth.  China,  265, 1H46,  Otaheite;  GOnther,  Cat.,  VI,  280,  186G  (China  Sea^): 

Streets,  Bull.  U.  S.  Nat.  Mufi.,  No.  7,  75.  1877  (Hawaiian  IslandM):  Steindachner,  Denkn.  Ak.  Wiw.  Wien.  LXX,  1900. 

512  (Honolulu  and  Layran). 
Exociftuti  hiilianm.  Gome,  Nat.  Sojourn  in  Jamaica,  II,  11,  PI.  I,  fiR.  1.  1851  (Jamaica);  LOtken,  Vid.  Medd.  Natur.  Foren., 

397.  1876  (Atlantic;  Antillen;  Honolulu). 
Parexocatun  memgatiter,  Jordan  &  Meek.  Proc.  V.  S.  Nat.  Mufl.  1885,  47  (Hawaiian  Islands);  Jordan  &  Evermann,  Pishes 

North  &  Mid.  Amer..  I.  728.  1896;  Fowler.  Proe.  Ac.  Nat.  Sci.  Phila.  1900,  500  (Hawaiian  litlandM);  (probably  not 

Kroccrtu*  mfimtgcutter  of  Bloch.). 
Parexoctrtus  brachvtrrus,  JenkinM,  Bull.  U.  S.  Fi^h  Comm.,  XXII,  1902  (Sept.  23, 1908),  436  (Honolulu);  Snyder. op.  cit.  (Jan. 

19, 1904),  522  (off  southern  coast  of  Molokai) . 

Oenui  77.  SXOCCETUI  Linnani. 

This  genus  is  characterized  mainly  by  the  short  ventrals  which  are  anteriorly  placed  and  terminate 
in  advance  of  the  anal  fin,  not  being  used  as  organs  of  flight;  pectoral  fins  very  long;  no  teeth  on 
palate.    Open  seas. 

Exoartus  Linnipus.  Syst.  Nat.,  Ed.  X.  316, 1758  {volitan«). 

Halocuptttlun  Weinland,  Proc.  Bosk  Boc.  Nat.  Hist.,  VI.  1858,  385  (me9ogader=evolaM-ffolUaM»), 

.  91.  Ezocoetus  volitans  Linnseus.     **Maiolo.^*    Fig.  45. 

Head  4.25  in  length;  depth  4.88;  D.  12;  A.  12;  P.  15;  V.  6;  scales  about  42  to  base  of  caudal,  10 
scales  in  a  transverse  series;  head  a  little  dee})er  than  wide;  snout  4.5  in  head;  eye  3.67,  1.67  in  post- 
ocular  part  of  head,  1.3  in  interorbital  8pa(!e;  ventral  1.75  in  head;  base  of  dorsal  1.2;  base  of  anal  1.2. 

Body  elongate,  the  sides  compressed  and  flattened;  head  subconic,  blunt;  snout  very  obtuse,  short, 
roimded ;  eye  anterior,  the  posterior  margin  al>out  the  middle  of  the  head;  mouth  very  oblique,  superior, 
the  maxillary  not  reacliing  the  eye,  the  mandible  projecting  and  the  jaws  forming  a  thin,  homy,  cutting 
edge;  small  teeth  on  vomer;  tongue  flattene<l,  moderately  broad,  rounded  and  free;  nasal  cavity 
moderate,  above  the  eye  in  front,  and  with  a  small  thick  flap;  interorbital  space  broad,  only  very 
slightly  convex;  gillrakers  slender,  rather  numercms and  not  quite  half  the  eye;  peritoneum  pale;  scales 
large,  cycloid,  head  scaled;  lateral  line  running  low  and  stopping  short  behind  anal  fin;  origin  of  dorsal 
nearer  ba8e  of  pectoral  than  tip  of  upper  ciiudal  lobe,  and  a  trifle  behind  origin  of  anal;  anterior  dorsal 
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nyn  elevstfd  and  the  lin  similar  to  anal;  caudal  dm'ply  forkml,  the  lower  lobe  much  the  longer; 
pertoni  very  Ionic,  theaecon<l  ray  ilivided,  the  Hecond  an<l  third  the  lon^r,  and  extending  to  ha«e  o( 
caudal;  oriicin  of  ventral  alinont  midway  between  tip  of  enout  and  middle  of  tiaee  of  anal;  caudal 
peduncle  rather  deep  and  iv)niprp»<Heil. 

Color  alx>ve,  brown,  the  lower  mirtaiw  wliitiMh,  wawhed  with  silvery;  pei'toraln  dark  brown  with 
pale  fd({efl;  dorsal  and  laudal  more  or  lewj^rayiah;  ventralH  and  anal  whitish. 

lien;  described  from  an  exaniple  6  inchi-s  loiifi;,  taken  at  latitude  28°  03'  42"  N. ,  loi^tude  143° 
\iynVW..hy  the Allxilrow.  Dece[nber21,  IHDl.  We  alHo  have  another  example,  a  little  larger,  with  the 
same  <lata,  and  Dr.  Jenkina  obtained  a  amall  one  at  Honolulu,  in  IH8U.    None  was  seen  by  us  in  1901. 


il  another  at  station 

tmm  Arleillh  Jnnliin  ic 

'i.riilla.llK».UO(HBwaltaii  l>t*iid»; 

•p.  cil.  (Jhii.  19.  19M1,  fiJJ 

■,  Hyol.  Niil..  Kil.  Xll.rKtl.  I-Wln  Oci 

Iralin):  LOlh<-ii.  VW.  Niiltl.  S«liirh.  For™..  1«7S,  liK.  31fi. 
Knvvfwipf'iufriMAIwl,  Nnrr.  VciyigiPChlTM,  I,  INIH.  China  (vMu  VHlvncirnnepj. 
Kia-atHi  gnirniinitt*  (Tiivlpr  A  Vnlmii'lt'nui>>i.  Hlot.  Nnl.  VrAm..  XIX,  l»B.  1K4K.  j°  N.,91'' V^.;  OUnthpr,  Cml..  W.'in,  Vm 

(cnplfd):  IJllkcTI,  VM.  MH-l.  NMnrh.  I\inii.,  101.  Sftl.  IH7fi  (yoiiiic  cxmnpU-x  wllh  lairheli. 
tEiocaint  m<,u«riteliH>  ltii:IwrilH<n,  Irhlli.  trhlnn.  :W!>.  IMK.  Cblna;  (inmher.  Cnl..  VI.  LT9.  INM  (Sra  of  China). 
F-nKotuA  fHilrutlf  AblMitl.  Pnv.  Ai^.  NhI.  A-t.  fhllH.  IMM.  in.  Cbllt. 

£>iimtu<i^i'»r^r.  SIn-rlK.  Rllll.  r.  K.  Nal.  Mli:<..  T.  TA.  I^T;  iIIhwhIIhii  l»lnndK). 

llal-'mp-rlHi  eiiHauf.  .Indian  &  (ilLlivrt.  Synofvlx.  37T.  1SH3:  J.mUn  A  Meek,  l-roi'.  V.  S.  Nat.  Miih.  IKKS.  ^t.  JoMan  ii  Ever. 

nitim.  R-h.  North  &  MM.  Ampr..  I.  730,  MWi. 
Hi^tiiptlHt  ubttuimfdrit,  Jurdati  &  Ullbvrt.  Kyiiuiwl^  3iH,  1SH3. 

Ctoan*  18.  XX0NAUTE8  Jordan  »  Evsnauin. 
Kroiuniten  diFfera  from  OiiprUiinu  in  (he  longer  anal,  whirl)  ia  an  tonK  as  the  dorsal  and  with  about 

Fjonaala  Jurdau  &  Evermanii.  Check-Hal  uf  Kurth  Amerloaii  FIsJiun,  sa,  VOSi  {amlieni). 


134  BULLETIN    OF   THE    UNITED    STATES    FISH    COMMISSION. 

92.  Ezonautes  gfilberti  Snyder.     Plate  24. 

Heacl,  to  end  of  opercular  Hap,  4.B  in  len)>|^h;  depth  7;  width  of  body  at  haae  of  pectorals  7;  depth 
of  caudal  (HHiuncle  8.6  in  head;  eye  8;  Huout  3.();  int'jrorhital  space  2.6;  D.  10;  A.  10;  scales  in  lateral 
series  iKiginnin^  above  iMse  of  iHx;toral  48;  between  occiput  and  base  of  dorsal  32;  between  lateral 
line  and  dorsal  (>. 

Ah  indi(tate<l  by  the  al)ove  tueasurenients  of  the  body,  this  is  one  of  the  most  slender  of  the  flying 
fishes.  B(Kly  quatlranj?ular  in  section;  l»ack  broader  than  l)elly,  convex;  some  of  the  median  scales  (►f 
h-M'k  with  low  keels;  interorbital  siMU^e  cx>ncave;  snout  a  little  shorter  than  diameter  of  eye;  lower  jaw 
slightly  projecting  l)eyond  upper;  maxillary  extending  to  posterior  lx)rder  of  nostril.  No  teeth  on 
tongue  or  roof  of  mouth,  those  on  jaws  scarcely  perceptible;  gillrakers  on  first  arch  25,  long  and 
slender;  lateral  line  disapix'aring  near  end  of  anal  fin. 

The  iHHrtoral  fin  extends  to  within  about  an  eye's  diameter  of  iMse  of  caudal;  has  18  rays,  first  and 
second  simple;  second  a  third  of  its  length  longer  than  first,  whicli  is  3.81  times  diameter  of  eye; 
third  ray  divided  near  tip  of  firnt;  tip  of  fin  fonned  by  branches  of  fourth  ray,  those  of  fifth  being 
slightly  shorter;  second  ray  of  dorsal  fin  hmgest,  2  in  head;  base  of  fin  equal  to  2  times  <liameter 
of  eye;  anal  inst'rte<l  the  width  of  a  scale  ]>osterior  to  dorsal,  its  base  shorter  than  that  of  doreal  by 
an  amount  iMpial  to  the  »\}&cii  l)etween  2  rays;  height  of  first  and  second  rays  about  equal  to  that  of 
f  >nrth  dorsiil;  ventrals  inserted  midway  between  base  of  caudal  and  a  point  anterior  to  the  edge  of 
oi>ercIe,  a  distance  ecjual  to  diameter  of  pupil;  extending  posteriorly  a  little  beyond  the  base  of  anal, 
not  beyond  tip  of  last  ray  when  depresseil;  np{>er  lol)e  of  caudal  iK)inted,  its  length  3  times  the  width 
of  the  interorbital  space;  lower  IoIhj  an  eye's  diameter  longer. 

Color  in  alcohol,  dark  brown  above,  silvery  l)elow;  pectoral  without  spots,  dusky,  the  free  edge 
with  a  white  an^a  as  wide  as  pupil,  proximal  to  which  is  a  blackish  band  two-thirds  as  wide  as  the  eye; 
upiH'r  or  anterior  edge  of  fin  light,  an  indistinct  dark  art*a  extending  along  the  first  to  fourth  rays; 
lower  or  p<jsterior  edgi'  of  fin  along  the  last  4  rays  white;  middle  rays  of  ventrals  dusky,  the  fin 
indistinctly  bonlered  with  white;  free  e<lge  of  caudal  bonlered  with  white;  dorsal  dusky;  anal  white. 

In  life,  steel-blue  al)ove,  silvery  below. 

This  sjKM'ies  is  api>arently  relatinl  to  Extnumtei^  rontleUlii  (Cuv.  &  Val.)  of  the  Atlantic.  The  tyi>e 
(No.  50872,  U.  S.  N.  M.)  is  the  only  sjiecimen  known.  It  is  10.43  inches  long  (snout  to  end  of  lower 
caudal  lolx.').     It  came  aboanl  the  AlfnitroM  at  night  near  28°  30^  N.  and  140**  W. 

EjtonaiUcf  fjiUterti  Snyder.  Bull.  V.  H.  FIhIi  (\)iiim..  XXII.  1902  (Juii.  19.  1904),  6Si2.  pi.  7,  fig.  18,  northeast  of  Honolulu 
between  Albatroas  stationa  3799  and  3800. 

Oenui  79.  CTP8ILUBUI  Iwainson. 

Body  elongate,  broad  alx)ve,  somewhat  tM>mpre8se<l;  heail  short,  blunt,  narrowed  below;  mouth 
small;  jaws  very  short.  aUmt  etpial;  chin  without  barbel;  maxillaries  not  joined  to  the  premaxillaries; 
teeth  very  fet»ble  or  wanting;  eyes  large;  gillrakers  nio<lerate;  stales  large,  deciduous;  no  finlets; 
dorsal  fin  short,  op}>osite  anal,  which  is  considerably  shorter  than  dorsal;  caudal  widely  forked,  the 
lower  lobe  the  longer;  pectoral  fins  very  long,  reaching  past  the  beginning  of  anal,  and  8er\ing  as 
organs  of  flight,  their  great  size  enabling  the  fislu's  to  sustain  themselves  in  the  air  for  some  time; 
ventral  tins  large,  posteriorly  inserted,  also  used  as  organs  of  flight;  air-bladder  very  large;  no  pyloric 
cuH'a.  Si>ecies  numen)us,  in  all  warm  s(\as,  living  mostly  in  the  oi)en  water  and  swimming  in  large 
schools.     The  si>e(*ieH  are  largt^ly  cosmopolitan,  differing  from  Ejronnutes  in  the  much  shorter  anal. 

Ci/pitiln ru»  i^wninson,  Clusf.  FiKh.,  U,  'iW),  ISW  {nuttaili). 

a.  Dorsal  12;  aiml  S:  wak'8  13:  <lorwl  plain eimuit,  p.  134 

<m.  Dorsal  14:  anal  11:  N<*ali.'}<  fiO:  dorsal  black  above bahieiifu,  p.  136 

(lOfi.  Dorsal  15:  anal  10;  scales  00;  dorsal  with  a  laiyo  dark  s|K)t cUria'gnU,  p.  1^ 

93.  Cypsilurus  simus  (Cuvier  <&  Valenciennes).     **  Malolo,**     Fig.  46. 

Head  4  in  length;  depth  4.67;  I).  12:  A.  8;  P.  15;  \>  6;  scales  43  to  base  of  caudal;  12  scales  in  a 
transverse  series  to  niid«lle  of  belly;  greatest  width  of  head  alx>ut  1.2  in  its  depth;  snout  4.67  in  head; 
eye  3.2,  1.3  in  postocular  part  of  head,  1.4  in  interorbital  space;  depth  of  caudal  peduncle  about  3  in 
head;  l)ase  of  dorsal  5  in  b<Mly;  base  of  anal  3  in  head;  ventral  about  3.6  in  body. 
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BihIv  e1onf»t<>,  the  eiiles  ci)tii|>rv«Beil  an<l  flatteneil:  hcail  Biibii>nic,  the  Hiles  const nct«>l  lielow; 
siKMit  hliint.  roumleil  ami  short;  eyt-  UiVf,  inii'iiiKinfr  iipiinllie  ii)>i>er  |>r»lileol  the  heail,  am)  also  with 
it0  j>iieterii>r  iiiar)(iu  a  liltle  behiiiii  the  ceultr  of  its  ltrn>rth ;  imnith  nearly  ti-nninal,  Htiiall,  (ibliiine,  the 
small  maxillary  rcachinji;  atmut  Im-Ioh'  nasal  levity,  the  Ttiamlihle  iiicluiliil;  tit^th  minute  in  jaws,  none 
Mil  vomer  or  jralatines;  ton^tue  smooth,  not  liroail,  niiiixleil  amt  free  in  Imnt;  nsMsl  cavity  small,  near 
front  of  eye  alcove,  and  with  a  well  ilevelojMnt  He^liy  Haji;  interorbital  epaL-e  hroail,  concave  in  the 
iiiiiKlle;  alK>ut  13  gillrakerH  developeil,  the  Icm^nvt  nearly  a  thini  the  len^h  of  the  eye,  compressed 
an>l  (Hiinttil;  peritoneum  jiale;  m-ales  rather  lar^ie.  cyi-loiil,  an<l  each  with  several  strlH',  at  least  on 
the  siiles;  lateral  line  ranning  alim^  the  lower  imrt  of  the  IhmIv.  Calling  i^hort  ot  liase  of  <'au<lal  by 
several  it-ales.  tiehinil  anal  fin;  orijtin  of  ilorsal  h  little  iis-an-r  bast'  of  [)ei-loral  th»n  tip  of  upper  (nudal 
lolie  anil  a  little  in  advance  of  anus;  anal  ori^inatintr  Iwlow  niiilille  of  iloraal,  siniilar  to  dorsal  with 
thi-  aiileriiir  rays  elevatrtl;  canilat  [li«ply  forki^l,  ihe  lower  IoIk  niuch  the  longer;  jiectoral  very  I'lnjc. 
f^illinif  a  little  short  of  l>a.ie  of  lamlal:  vi-nlrals  nearer  lian'  of  I'sudal  than  base  of  pectoral,  and  reach- 
ill)!  lEtek  nearly  ti   tb*.  iKxttri  r  I  a»     f    nal     -an  lal  t-e<l        I    nitlier  ileep,  nini-li  eumpretwed. 


('•dor  in  life(  No.  ii:U:.'l  I  wilhlnpof  licHd  and  up|-er)iarli-of  IkhIv  reildish  pnrp'e,  loner  parts  white; 
nieniliranes  of  |>e<-lc>ral  covenil  with  nnmenin."  iiiiniile  Idaek  dotf,  np)*r  Hide  of  ravM  purplixh;  oiiter 
e>l|fe  of  soft  donal  black;  venind!'  and  anal  i-olorlii^i.  One  Hjieeinien  {S-i.  OIMLM)  has  a  \aTjse  black 
area  on  d«r>«l  lili,  the  lin  it«-if  hrijilit;  loj.  of  head  and  Iv-ly  blue,  endc  silvery;  belly  white;  caudal 
•iiuiky;  no  ('jiolr'  on  pei'loml,  u]>)H-r  fnrfaiv  lirijiht  purple;  ventral.-'  Inin^|iarent.  Other  specimens 
werw  iUrk  blue  aU.ve,  silvery  Iw'io*  wllb  blue  n'He.tionH:  i«-,tonil  pnrple.  due  (Xo.  03.M2)  frxim 
Ili>nolulu  had  very  lanie  black  Kptit;*  on  |>ei'toral. 

Color  in  al.-oh..l,  browni-h  als.v.-,  the  lower  wirfaiv  whiiiHh  washe.1  with  cilvery;  dorsal,  caudal, 
and  |>eclo^al^>  hrowuiiihi  ventnils  anil  anal  wliiliiili.  tVdor  in  life,  ilark  blue  alHive,  silvery  below 
with  blue  rchectionH;  jHrloral  pirrplish,  u>'ually  with  many  large  niund  black  s|hiIs. 

Thi^ikT4-ripIion  from  an  example  (No.  OJtM.i)  12  incliiv  Ion*;,  taken  at  Honolulu.  Of  this  speties 
me  have  21  examples  taken  at  Honolulu,  and  we  have  exaniineil  15  examples  taken  at  the  «ame  place 
l.y  Dr.  Jenkins  in  1889.  Specimens  were  obUint^tl  by  the  JW-tdwwal  Honoluhi;  Uaimeaand  Hana- 
iiianla  Ray.  Kauai;  and  Xapill,  Mulokai.  Theniaxinium  len^^h  of  this  species  isaliout  H  inches.  This 
is  the  i-ommnn  flying  fish  seen  in  thousanifs  in  the  ikh  alu^ut  Honolulu. 


£«--,, 


[Hi.  Hulit.,.  XIX.  1i 
:..  III.  1 


■i,  Sumatt 


'indHch 


r.  Utnk!'. 


W'icn.  LXX,  IMH. 
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94.  Cypsilurus  bahiensis  (Ranzani). 

Head  4.67  in  length;  depth  4.75;  D.  14;  A.  9  or  10;  P.  15;  V.  6;  scales  to  base  of  caadal  50,-14; 
snout  3.5  in  head;  eye  4,  1.8  in  postooular  part  of  head,  1.5  in  interorbital  space;  base  of  dorsal  5.5  in 
iKxiy;  l>afle  of  anal  9;  length  of  ventral  4. 

Body  elongate,  the  sides  ctjmpressed  and  flattened;  head  elongate,  suboonic;  snout  moderately 
elongate,  Hattenecl  above,  and  somewhat  obtuse;  eye  anterior,  the  posterior  maigin  a  little  behind 
center  of  length  of  head,  and  the  eyelid  somewhat  adipose  in  front  above;  mouth  oblique,  equal  to 
eye,  the  maxillary  reaching  below  nasal  cavity;  teeth  small  and  sharp  in  the  jaws,  none  on  vomer  and 
palatines;  tongue  rather  small,  elongate,  somewhat  narrow,  rounded  and  free  in  front;  nasal  small, 
alx>ve  and  in  front  of  eye,  and  with  a  shallow  groove  leading  down  in  front  of  the  eye,  the  nasal 
flap  thick;  interorbital  space  broad,  flattt^ned,  or  only  slightly  concave,  like  the  top  of  the  head  in 
front;  gillrakers  in  mmlerate  number,  rather  short,  less  than  the  gill-filaments  in  length;  peritoneum 
white;  sc*ales  large,  cycloid;  head  scale<l;  lateral  line  running  along  the  lower  part  of  side,  stopping 
l)ehind  the  anal  a  few  scales  before  base  of  cau<lal;  origin  of  dorsal  nearer  base  of  pectoral  than  tip  of 
upper  caudal  lobe,  l>efore  the  anus,  nearer  origin  of  anal  than  base  of  ventrals,  the  anterior  rays  elon- 
gate<l;  anal  similar  to  dorsal,  the  anterior  rays  the  longer;  iraudal  deeply  forked,  the  lower  \o\te  much 
the  longer;  i>ei^toral  very  long,  reaching  within  a  very  short  distance  of  the  base  of  caudal;  ventrals 
long,  reaching  well  l)eyond  first  anal  rays;  caudal  peduncle  deep  and  compressed. 

Color  in  alcohol,  brown  al)ove,  the  sides  an<l  lower  surface  white,  washed  with  silvery;  pectorals 
deep  brown,  more  or  less  margine<l  with  white;  dorsal  with  a  large  black  blotch,  otherwise  pale  brown; 
caudal  pale  brownish;  anal  and  ventrals  whitish. 

Descril)e<l  from  a  gravid  female  (No.  03567)  19  inches  long,  taken  at  Hilo  in  July.  We  liave 
another  example  from  Hilo  and  8  from  Honolulu,  3  of  the  latter  taken  by  Dr.  Jenkins  in  1889  and 
1  by  Dr.  Wood.  The  si)ecit»a  is  rea<lily  rei'ognized  in  life  when  skimming  over  the  waves  by  its 
re<ldish-brown  pectorals.     It  is  <!onmion  in  the  sea  atx)ut  Honolulu,  but  leas  abundant  than  i\  Mmm. 

ExtiCcdM  bahirnjfis  Ranzani,  Nov.  Comm.  Ac.  8oI.  Inst.  Bonon.,  V,  1M2,  320.  pi.  88,  BahU;  Ganther,Cat..  VI.  293, 1866;  Pwy, 
SynopjdM,  :«l  and  3H5. 186K;  Liitken,  Vid.  Mcd<i.  Natiirh.  Foren..  402,  1876;  Jordan  &  Evcrmann,  Fishes  North  and 
Mid.  Amer,  I.  739.  1896;  Steindachner,  Donks.  Ak.  Wiw.  Wien,  LXX.  1900.  512  (Honohilu). 

0yp9iluru8  IxihimttiM,  Jordan  &  Kverniann,  Fishes  North  and  Mid.  Amer.,  Ill,  2836, 1896;  Jenkins,  Bull.  U.  S.  Fish  Comm.. 
XXII,  1902  (Sept.  23,  1903),  436  (Honoluhi). 

96.  Cypsilurus  atrisi^nis  Jenkins.*    Plate  25. 

Hearl  4.S  in  len^h;  «lepth  5.5;  1).  15;  A.  10;  P.  14;  lateral  line  about  60;  scales  before  dorsal  fin 
'M;  si'ales  between  origin  of  dorsal  and  lateral  line  9. 

lio<ly  elon^jate,  bmad  dorsal ly,  narrow  ventrally,  broailest  just  in  front  of  base  of  pectorals,  where 
it  is  nearly  as  broad  as  the  depth;  top  of  iM)sterior  portion  of  head  broad,  narrowing  toward  tip  of 
snout,  somewhat  conirave  U'tween  the  eyes;  inten>rbital  si>ace  equaling  distance  from  posterior  margin 
of  eye  to  margin  of  operde;  eye  large,  its  center  anterior  to  center  of  head;  snout  less  than  eye,  some- 
what pointe<l,  lower  jaw  slightly  projiH'ting;  maxillary  included  and  falling  considerably  short  of 
anterior  margin  of  eye;  i»ectoral  reaching  tip  of  last  dorsal  ray;  ventral  reaching  to  one-thirfl  the  base 
of  anal,  its  origin  half  way  l>etween  eye  and  base  of  caudal;  origin  of  dorsal  much  in  advance  of  vent, 
its  distance  from  first  caudal  ray  1.4  times  head,  the  longest  ray,  the  anterior  one,  about  2  in  head; 
lower  lol>e  of  caudal  the  Umger. 

Color  in  alcohol,  dark  purple  al>ove,  light  l>elow;  dorsal  fin  with  black  spot  about  0.7  diameter  of 
eye  l^etween  the  eighth  and  eleventh  spines;  caudal  and  ventrals  colorless,  unmarked;  ventrals  white, 
without  spots;  pectoral  rays  and  meml)rane8  very  dark  purple  above,  the  rays  light  below,  the  mem- 
branes with  black  siK)t8  on  anterior  and  iH)sterior  portions. 

One  8i>ecimeii  (N(».  197),  13.5  inches  in  length,  was  taken  by  Dr.  Jenkins  in  1889  at  Honolulu. 
Tyi>e,  No.  50713,  U.  8.  N.  M.  Another  is  in  the  nmseum  of  Stanford  University,  taken  by  Mr.  A.  P. 
Lundin,  at  Kusai  (Strong  Island),  one  of  the  Carolines. 

Cypcilurm  ntrm<jiii»  Jenlcinn,  Bull.  U.  8.  Fish  (\>inm.,  XXII,  1902  (Sept.  23,  19U8).  486,  pi.  8,  Honolulu.  (Type,  No. 
50713,  U.  S.  N.  M.,  Coll.  O.  P.  Jenkins.) 
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Order  L.  ACANTHOPTERI.— The  Spiny-rayed  Fishes. 

Anterior  vcrtebne  uiiirKxlifuMl  an<l  without  ossioiila  auditiiH;  no  mesocora(*oid  and  no  interclavicle? 
(bo  far  as  known);  l>order  of  mouth  forinetl  hy  preniaxilhiry;  maxillary  normally  diHtinct  from  it 
and  always  present,  hut  som(»times  coossilied  with  it;  j^ills  laminated;  shoulder-girdle  attached  to  the 
skull  hy  a  post-U^.mporal,  which  is  normally  furcate  and  usually  not  coo6sifie<l  with  the  skull;  hyper- 
coracx)i«l  and  hyiK>coracoid  distinct,  ossified,  the  former  usually  perforate;  pharyngeals  well  devel- 
opetl,  the  lower  rarely  unittMl,  the  third  uj»i)er  pharyngeal  largest,  the  fourth  often  wanting;  i>ectoral 
actinosts  always  pn»sent,  opercular  a])paratus  complete;  gill-openings  in  advance  of  the  jicctorals; 
pectoral  fins  above  the  plane  of  thcalMlomen;  ventral  tins  more  or  less  anterior,  normally  attached 
by  the  pelvis  to  the  shoulder-ginlle,  ty])ically  with  1  spine  and  5  rays,  these  sometimes  wanting, 
sometimes  without  spine  or  with  many  rays,  <jr  otherwise  mo<liiie«l;  anterior  rays  of  dorsal  and  anal 
typically  simple  or  spinous,  but  all  llu'  fin  rays  oft*'n  articulate;  air-bla<lder  typically  without  <luct  in 
the  adult;  scales  various,  typically  ctenoid;  lateral  line  usually  running  high.  To  this  group  are 
referable  the  great  bo<ly  of  existing  marine  fishes. 


Suborder    PERCESOCES. 


• 


Ventral  fins  alMlominal,  i,  5;  branchial  arches  well  di'Vcl(j|K'd,  the  lH>nes  all  present  except  the 
fourth  su I K*rior  branchihyal;  third  superior  pharyngeal  much  enlarged;  lower  pharyngeals  distinct; 
scales  cychntl;  i>ectorals  elevated,  alnuit  on  a  level  with  the  upi»er  |K)sterior  angle  of  ojiercle;  spinous 
dorsal  usually  pn'S(»nt. 

a.  LRteral  lim*  wnntin^:  teeth  small  or  wantiiiK;  uillraktT^  ]>resrnl.  lonjj  and  sK-iider. 
6.  Anal  with  only  1  <»r  no  anal  spiiu*,  wrak;  (ir>t  «l(»rsiil  witli  '.i  to  s  slondcr.  tlrxible  spines;  head  elongate;  vertebra- 
more  than  .*V>;  stomach  not  Ki/z«rd  like;  intt'stino  sh(»rt Atherinidir,  p.  137 

bb.  Anal  wit Ii  "2  or  3  spines,  stouter:  lir>t  dorsal  with   1  stiff  spines;  head  short  and  broad;  vertebne  fewer  than  35,  about 

21;  stomaeh  gizzard-lik(;;  intestine  lonj^ MuffUitUr,  p,  i:V< 

Oil.  Ijatcral  line  present,  teeth  very  stnjnK,  untMiual;  Killraker^  very  >liort  orobs4)lrtc' Sphyramidsr,  p.  141 

Family  \ LI II.  ATHI:R1XIIK4:.   -The  Silvcrsides. 

llcHly  rather  elongate,  somewhat  conipn-ssed,  envered  with  scales  <»f  m«Mlenite  or  small  size,  which 
are  usually,  l)tit  not  always,  (  ycloid;  no  lateral  line;  some  seales  often  with  nidimentary  nuicous  tulK»s; 
cleft  of  mouth  moderate;  teeth  small,  <mi  jaws  and  sometimes  on  vomer  and  palatines,  rarely  want- 
ing; premaxillaries  protractile  or  not;  oiK'niilar  bones  withotit  sjiiiies  or  s(*rrature;  gill-o|K»nings  wide, 
the  gill-membraties  not  coniurteij,  free  from  tlu*  isthmus;  gills -1,  a  slit  iK'hind  the  fotirth;  pseudo- 
branchije  present;  gillraki-rs  usually  long  and  sh'uder;  branchiostcL'als  o  or  i>\  dorsiil  fins  2,  well  sejm- 
rated,  the  first  of ;{  to  8  sh'nder  llexi))le  spines,  the  second  of  soft  rays;  anal  with  a  weak  spine,  similar 
to  the  s<.>lt  dorsiil,  but  usuallv  larger;  vt'iitral  fins  sniall,  alxlominal,  not  far  back,  of  1  small  spine  and 
5  soft  rays;  pectorals  tiKMleratt;,  insertt'd  bi-jh;  air-bladder  pn*sent;  no  pyloric  cieca;  vertebne  ntnner- 
ous,  usually  about  L*.'»  2.S=4t);  third  and  fourth  superior  pharyngeals  coossified,  with  teeth.  Carniv- 
orous fishes,  mostly  of  small  size,  living  in  great  schools  near  the  shore  in  temperate  and  tropical 
seiis;  a  few  s|K*cies  iti  fresh  water.  All  the  species  have  a  silviTv  band  alotig  the  side,  this  sometitnes 
underlaid  by  black  pigment.  (iem*ra  about  b"),  spe<'ies  (}().  All  that  are  large  enough  highly  valued 
as  focMl,  hence  the  connnon  nanu*o!  "fi>hes  of  the  king,"  I'escados  di'l  Hey,  or  Pesce  Ke,  orPeixeKey. 

Oidy  one  genus  of  silvcrsides  is  known  from  the  Hawaiian  Islands. 

Genns  80.  ATHERINA  (Artedi)  Linnsens.     The  Friars. 

liody  oblong,  iduipressed;  mouth  large,  teiininal.  oblique;  jaws  about  <'<iual,  tln'ir  e<lges  nearlv 
straight;  maxillary  extending  to  front  of  eye;  premaxillaries  narrow  posteriorly,  strongly  protractile; 
villiform  teeth  in  bands  on  jaws,  vomer,  and  palatines.     S|M*cies  nnmerotis,  mosllv  Enro|)ciin. 

Athfrinn  i.Vrlodi)  Linna  us.  Sy<t.  Nat..  Kd.  X.  .'Un.  ITVs  ififpfdus). 
\tfinhinft  Bonaparte.  Fauna  Italica.  1>*3(>  i,no  type  indiratedi. 
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96.  Atherina  inBulanun  Jurdan  A  EvemianD.     Fig.  47. 

Hea<14inlength;  dei>tli4.75;  eye3  inln-'Sii;  Miiout4;  inlerorbit«l ZH;  iiuutilUry2,6;  uiaii<lib1(>2.3; 
1).  vi-i,  1 1;  A.  17;  nualeti  411,  SroiM  bma  sirterior  Itaae  of  anal  upward  ami  forward  tu  HpiiiouH  ilomal. 

Body  ol)loii)[,  (MitipreHsttI;  lieail  triaiigiilar,  tht:  Hiilee  <'uni{ire8aed,  top  flat;  iiiuutli  tar)ce,  ol>lii^iii% 
maxillary  reaching  (roiit  uf  iiujii],  lower  jaw  iui;lu(Ie<l;  t(«th  in  rather  broad  villifonii  bauds  on  jaw^, 
vomer,  and  palatjiiui;  interorbilal  ejiaM  very  bruad  ami  Hat;  enout  broad,  truncate;  origin  oi  H|>iDous 
(lonvil  sliglitly  [HMk^rinr  tu  vertical  ut  vent,  Kligbtly  nearer  tip  of  snout  than  base  of  caudal;  lonRcsI 
dorsal  tipine  about  2.4  in  head,  reaching;  nearly  to  vertical  at  front  of  anal;  distance  between  H|>inoui> 
and  poft  dorHalN  e(|iial  U>  distance  from  Up  of  snout  to  middle  of  ])upil;  edge  of  soft  dorsal  coniMve, 
ant«rior  raya  somewhat  produceii,  their  length  1.9  in  head;  last  dorsal  ray  about  one-half  lunger  than 
one  preceding;  liaee  of  soft  dorsal  1.8  in  heait;  ori|>in  of  anal  conoiderahly  in  advance  of  that  of  M>ft 
dorsal,  the  tins  similar,  anterior  rays  about  1.7  in  head,  l«se  of  anal  1.3  in  head;  caudal  widely  forhed, 
the  lobea  t^ual;  ventral  short,  barely  peaching  vent;  pectoral  short,  bruail,  and  slightly  falivttr,  its 
length  al>out  1.4  in  head;  scales  large,  thin,  and  <leep,  lU  in  front  of  spinous  doraal,  tl  rows  I^etwi-eii 
the  doTvals  and  'J  on  median  line  uf  caudal  peduncle. 

Color  when  fresh,  clear  otlviv){reen  with  darker  edges  to  scales;  lat«ml  stripe  steel-blue  above, 
fading  into  the  silvery  Wily;  tins  uncoloreil. 

Color  in  alcohol,  olivai^ouc  almvi',  silvery  on  siden  and  lielow;  scales  of  back  and  upper  |iarl  uf 
Hide  with  numerous  small  round  cuffee-bruwu  s|ie«'ks,  dispose*!  chiefly  on  the  edges,  median  line  of 


ilal 


type. 


Iiaek  with  a  darkish  iilriiie;  middle  of  side  with  a  liroad  silvery  Imnd,  plumlieous  aiNive,  (Wticcialh 
anteriorly,  more  Kilvcry  lielow;  top  of  head  and  xnont  with  numerous  dark  brownish  or  black  iipe<-k! 
Me  of  head  silvery,  oin-n-lc  w>mctvbat  dusky,  sides  and  tip  uf  lower  jaw  dusky;  dorsals  atid 
^lutewhst  dusky,  other  Hiis  )Kile:  |H'ctoral  witbontdurk  ti]i. 

This  sinidl  tish  is  coininun  im.i.le  the  rtvf  lu  challow  Imya  everywhere  in  the  Hawaiian  Islands. 
Many  individuals  were  seen  <iff  the  » li:irf  ill  l^ihalna  on  Maui.  Our  collections  of  HMIl  contain  211 
sii^vinieiiM  from  Kailun,  from  1.13  tci  :(..'>  hu-luv  Iouk:  -i-i  fniui  llilo,  1.5  to  2.25  inches  long;  and  1  from 
Ilonohiln,  2. -->.'•  inchc:*  in  len»lli.  Numerous  s[H-.<iniens  were  obtalneil  by  the  .l">a/r<»H  at  lluniilulu  in 
l!H1:2,  one  uf  which  is  taken  ic  our  ty|>e  and  tliree  uthers  ax  cutyi>es. 

Ty)H',  No.  .50Kltl,  V.  S.  N.  M.,  4.2.=>  inches  long,  obtajneil  by  the  MlfilTmn  at  Honolulu.  Colyix-.-', 
No,  2741,  ['.  S.  F.  C,  ;!.!!  inches  long;  Sit.  ZMtl,  Am.  Mus.  Sat.  Hist.,  3.9  inches  long;  and  No.  40<l;f, 
Fiehl  Col.  Mils.,  :).5  inches  lon^',  all  collected  at  Honolulu  by  the  AlUilrosg. 

Alliirina  iitiKl.iram  J.inUii  &  Evumiuiiti,  Bull.  I'.  S.  Fl'li  (.'omni.,  XXll,  1302  (Apr.  II,  IWSl,  170,  Honotulu  (Kailiw;  lliloi. 
Ji'iiLiiif.  uji.  I'll.  (Hfpl.  a.  19U3I,  437  (Honolulu):  Snjdur.  op.  cil.  |Jaii.  18,  1901).  Sas  (Uyan  Wuid,  Albalrau 
ttnlloiiH  3;i34,  3W0.  SS~0.  mid  3<JU51. 

Family  XLIV.  MUCILID^.— The  Mullets. 

Boiiy  oblong,  more  or  len8(Mmiiressed,(iiveretl  with  rather  large  cycloid  scalea;  no  lateral  line,  but 
the  furrows  often  rlce|x'ne'l  on  the  middle  of  eacli  scale  so  lut  to  form  lateral  streaks;  mouth  small,  the 
jawi'  u'ith  small  teeth,  or  none,  the  teeth  various  iii  form;  premaxillariee  protractile;  gill-upeningB 
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wi«le,  the  memhranei?  Feparato,  irve  fnmi  the  i}*tliimis;   hranrhiotegalj'  5  <ir  6,  gillrakers  long  and 
^Iciwifr;  jrilli?  4,  a  sHt  liehiml  fourth;  pc^nKiohniiirhi.i*  lai>r**;  *-  short  dorsal  finn,  well  separaled,  ihe 
anleri«^»r  with  4  stiff  Hpiiies,  the  la«t  one  of  which  is  iiiiich  8hr>rter  than  the  others;  HtH»on(l  dorsal  longer 
than  the  tirst,  similar  to  anal;  anal  spine«  2  or  8,  grd«liiate<l;  ventral  fins  alxloininal,  not  far  bock, 
n>nnn»se<I  of  1  spine  ami   5  rays;   cau<Ial   forke<l;  air-hla<l«k*r  larjn%  simple;   intestinal   canal   long; 
[*ritnneum  usually  blai-k;  vertebne  24.     ( Jenera  8  or  10,  s|)ecie8  alxmt  100,  inhabiting  the  fresh  waters 
trnl  oasts  of  warm  n*gions,  fee<ling  on  organic  matter  container!  in  mud.     "In  the  giMius  J/iiyiV,  a  ani- 
sMerable  indigestible  i»ortion  of  the  latter  is  swallowed,  and  in  onler  t<>  prevent  larger  InmIii's  from 
pa?!sinjr  into  the  stomach  or  sul)stances  from  p:iKiiug  through  the  gillHH)enings,  thes^*  fishes  have  the 
•»nran.<of  the  pharynx  UKKlified  into  a  filtering  apf>aratus.     They  take  in  a  quantity  of  sand  or  mud, 
and,  after  having  workeil  it  for  some  time  lietwetMi  the  pharyngeal  Inines,  they  eject  the  roughest 
an«l  indigestible  portion  of  it.     The  up|>er  pharyngi*als  have  a  rather  irregular  form;  they  are  slightly 
an-hecl,  the  omvexity  l>eing  directed  towanl  the  pharyngeal  cavity,  tai>ering  anteriorly  and  broad- 
en irig  posteriorly.     They  are  coate<l  with  a  thick  s<»ft  meniliranc,  whi«h  rea<*lies  far  Ijeyond  the  margin 
•  »f   theln»ne,  aii«l  is  stud<lc<l  all  <»ver  with  minute  horny  cilia.     Vlavh  branchial  an-h  is  provided  with 
a  rs*-ries«»f  long  gillrakers,  which  are  laterally  l>eiit  downward,  each  scries  cltjsely  fitting  to  the  sides 
of   ll)t*  adjoining  arch;  together  they  constitute  a  >icvc  ailmirabiy  adaptt*d  to  |K*nnit  a  transit  for  the 
ift'At«r>r.  retaining  at  the  same  time  every  solid  suljstance  in  the  cavity  of  the  pharynx."     (Gunther. ) 

•i-    J^**  w»  without  true  tt^th:  anal  >i»iiK-8  :i. 

'•-     «Jrbit  with  A  well-<K'vel<»iH.il  a<li|»<»v<-  eytliii  ciivtriuir  |Mtrt   <»f   the  iri>«;   <ilia  >k-iuUTj  in  one  or   few  series:  cleft  of 

month  chiefly  anterior Mngil,  p.  139 

*«f>.      4»Tbit  without  distinct  a«li[Kr^'  fy«li<l;  «  left  of  imMiih  lat^Tal:    Im\v«t  jaw  iiarr«»\v.  the  upfKT  very  thi<*k  and  very 

protntctile:  cilia  broad,  in  many  '^•rie'».  i»HV(.iii«Tit-lik«_- t'h:tnimtnfnl.  |».  140 

•*'^-     ^*^«iull  teeth  in  1  or  2  >eriei!  in  the  upi»i'r  jaw.  hikI  r^mietinu's  in  tin-  lowtr  an<I  on  the  i»alate:  no  ndi|iOf»e  eyelid;  anal 
spines  3 Myxtu,  \k  111 

OenQB  81.  KTJOIL  (Artedi)  Linnaeas. 

lien ly  oblong,  somewhat  c«>ni presses  1,  <'overed  with  lar^^^  s<ales;  head  large,  convex,  S4!ale<I  aliove 
^'**^       on  sides;  mouth  small,  siihinferi«>r,   the  lower  jaw  angulatt'^l:  jaws  with  one  or  a  few  series  of 


r^» 


K«  » 


,  flexible,  ciliiform  teeth;  no  ttn*th  on  vomer  or  |»alatines;  eye  large,  with  a  large  ad ii>ose  eyelid, 
**  ■* '^*h  is  little  «levelo|>e<l  in  the  voun^';  stomach  mus<ular,  like  the  gizziinl  of  a  fowl.     Species  very 
**■*  •^nms,  living  on  nmd  and  riinninir  in  L'reat  s<liool.<  along  the  shores  and  in  brackish  lagoons  of  all 
^  *~^  ■»  regions. 


**"■'•-''  'Artedi)  LinnatiLs.  .^^y**!.  Nat..  VA.  X.  :il«"..  17.>  'rtphnln.*). 

97.  Mug'il  cephalus  Liniueiis.      'Wnm-num;''  Mullet.     Fig.  48. 

Head  4  in  length:  depth  4.2;  snout  4.2  in  head;  eye  .S.V»;  D.  iv-i,  S;  A.  iii,  S;  sidles  40,-13,  trans- 

si*ries  count* -^i  from  anus  upward  and  backward  to  soft  dorsal;  tlorsal  spine  1.75  in  head;  soft 

''"^"^l  l.H  in  hwid:  anterior  ba.««*  of  spinous  tlorsal  midway  betwti'U  end  of  snout  and  liase  of  caudal. 

Bo«ly  oblong,  rather  robust,  slightly  compres'H^l:    head  sulK'onic;    lower  jaw  slightly  includeti; 

^^illary  hidden;  no  teeth,  extvpt  a  single  row  of  very  small  teeth  in  outer  fleshy  j>art  of  upiier  jaw; 

narrow,  the  distan<*e  from  the  symphysis  to  fM>sterior  e<lge  of  lip  l)eing  ei|ual  to  greatest  width 

■^^Jouth:  eye  anterior,  nnHlcrate,  the  adi|H»se  lid  covering  entire  eye  except  pupil;  head  scaly;  soft 

^••■^al  and  anal  almost  nake<l;  soft  dorsal  concave;  anal  similar  to  dorsal  but  not  so  concave;  caudal 

^^'^l^kly  forke<l,  Uf»f>er  lolje  slightly  the  longer;  |n'ctoral  not  rpiite  reai-hing  to  spinous  dorsal. 

Color  in  life,  from  a  10.5-inch  s|>ecimen  (No.  02i>l)5)  taken  at  Honolulu,  blui.sh  gray,  white  l)elow; 
'^^^?'k  dusky;  spinous  dorsal  and  jnH-toral  dusky;  caudal  i>ale,  finely  dusteil  with  dark  specks,  edges 
^•"^;  anal  sparsely  dnstetl;  ventrals  white. 

Ten  sj»e<-imens  frrmi  Honolulu,  from  1.5  to  10.5  inches  long,  and  .S  s|>ecimens,  3.75  to  4.75  inches 

***^«,  from  Kailna.     We  have  also  examine* I  a  numlierof  siKH'imens  ct^llet'ttnl  bv  Dr.  Jenkins  at  Hono- 

'^»ti  in  1S89  and  1  specimen  10  inches  long  col lec*te<l  by  R.  C\  MHiregor  ^ju  Molokai  in  March,  1900. 

This  species  of  mullet,  the  nma  nmn  of  the  natives,  is  f>erhap8  the  most  abundant  and  important 

^'*^^-fish  of  the  Hawaiian  Islands.     It  is  the  species  which  has  receive<l  most  attention  from  the  natives 

^^  the  way  of  protection  and  cultivation.     The  nmllet  ponds  have  been  an  institution  of  importance 
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ever  since  the  ilays  of  th*-  eHr1i<>ft  kinpi.     A  full  (liHcusHion  of  this  subject  is  given  elsewhere  in  this 

We  are  unable  to  finil  any  difference  between  the  Hawaiian  am/i  amii  Mnd  the  atripeit  niullelB  of 
ihe  I'niteil  Slatee,  Ja|>Bn,  Chile,  or  Ihe  M«^lilcrranean.  It  diSerent  from  any  of  these  it  is  duitinct 
from  all  and  should  n 


JViDTlIcriiAatiuLlnniriiii.  B^t,  N>t„Ki1.  X.  3lfi.  IT!iH.  European  Occsn  (biUMl  r>n  Arteili);  Jorian  ARniiln,  Pmr.  I'.  ».  Nut. 

Hus.lS)VI,-A1:  JrirdanAKvfnnHnri.Pl.li.NnrlhaiKl  MM.  Amor.,  I. Stl.tXK:  Jenkins.  Bull.  U.S.  Pli'li  Conim..  XXII. 

1902  (Sc|.t,  23.  IWB).  JJHiHonoliilvil. 
Mugilnlbula  Linnelui,  Synl.  Sal..  Eil.  XII.  .%9),  I7M,  Chirl 

ttWS;  Siij-'lcr.  Bull.  ('.  d.  VMi  riimni.,  XXII,  IWJ  < 

Honotulii:  Slallon  3KH  off  aoulht'm  (inxt  it  Mnlciksi). 
Miiga  laiig  BInrh.  tclilh]rt<li«la.  XI. !»,  r>l.  XA.  17D7,  Cuinu,  Tnnquetwr. 
Jfii^;iJ><>Hfrri[lhH-li.cip.  ('It..  1Hri.pl.  3911.  IT?;.  St.Vlnuot,  W.  I.  (on  adinwliiK  hf  Slimier). 
Mtitrll'fHr  Fiimlitl.  Red  Sea. 

MiuiUfr]ihal«lHiVnvU-rii  Ynk'ncii'nniii,  IIIM.  Nal.  Point.  XI,  9K,  IKK.  Paadlcherry. 
VHiraiiNnilHiMiK'liillliiOivli'rAVBlcnrleniKS.llLit.  Nal.  IMIw.,  XI,  W.  1N36,  New  York. 
JVflfi»  rtimmrl^niU  1^^'hiiiti,  ^'niina  I'tTuaiia,  Ii-hlh..  M.  I'M.'i,  Peru. 
Mupil  herlimilifrt  (lirHrd.  IT.  S.  nii<l  Mux.  nniiii'I.  Hiirr,.  ■M.  rL  10.  tlf-  >  '<<  1.  1>A».  St.  JoKphm  liUad,  IndLaDolai  Bmoa 

SantUca:  Braioi;  Oalvciton:  all  on  the  coaat  ofTeaaa  {ivll.  Wilrdvmanii.  Clark,  and  Keniirrly). 
JHNirff  M»f«iai>(8lrliiitiU'hnn.  khtli.  Bcllriimv  III.  M.  g.l.  VIII,  WTR.  Aopulco  (noadipiwc  eyeliil  atinwn  on  plaK). 
JVii!)f(nriAa;i>fiii<Kril<nii&M<uln]rEt,  Vuy.  Bonlto.l.IT.'i,  pi.  I.IMI,  Sacdwleh  Iilaadi:  SlnvU,  Bull.  T.  iH.  Nni.  MU"..  No. 

7.7a.l'>VT(llotinlulu). 
Maga  rrjiAn/Nir.  niTirr  &  V*lmi'1<'im<^.  Hli>t.  Nat.  Vaim.,  XI.  1».  1S36  (Medllcmimnnk. 

JTaiffl  gvralhirl,  <ifll,  ITw.  Ac.  Nal.  Hcl.  I'lilla.  IKKt,  ISU  ( wi-xleni  coaatot  Coiilnil  Ami^nra);  iinl  nl  Sl('l»(tarhllcr. 
.irilKil>liiliii/u.lti1nlhpr.  Fiwhr ilir SDilwr.  V r. ;IH.  plate 4TXX.  IIr.  a.  IKn  (HHuallan  Iflanda):  liflnDipr.  Sli>in>  Piahes.  Chal- 

Icnitt-r.AI,  ll»<OlKllc>,tUiTall):»ti>liHla<'hiii^r,I>rnl[!<.Ak.Wlafi.Wi«i.LXX.  1900.501  (Honolalu):  tint  o(  Ufknlhpr. 

<!MI.,  Ill, -tat.  imi.  axpecipRfniinrlvpnof  wivtcm  AiuilnKa. 
Kvgiltebionii,  Fowler,  l-nic.  Ac.  KM.  t>cl.  I>hlla.  1900,  SOD:  lbl<1,  Prcx-.  Ac.  Kat.  i>cl.  Phlla.  19D3,  743  (Sandwich  lalands);  nul 

oF  (iiinlhcr. 

a«nai82.   CRSHOlfUOIL  Oill. 

Olcft  nf  mouth  lateral;  lower  jaw  narrow;  di-iiliform  cHia  in  very  many  serieti,  hroad,  flat,  and 
somewhat  |mv>''l;  ntijier  li|)  very  thick;  no  aili[>oiv  eyelid.     Small  mullets  nf  the  tropical  sliorea. 

C»m.™'wli:lll.  I'nH.  Ai.  Sal.  *■!,  Phllii.  IHtW,  IW  ljmi*.wfWnu). 

98.   Chsanomugil  ch&ptalu  (Eydoux  &  Souleyet)  "  L'uu6a."     Fig.  4!». 

Head  4  in  length;  depth  3.1t;  nnoiit  :!.75  In  head;  eye;i.4;  D.  iv-i,  9;  A.  in,  10;  ecak«  43,-13. 

Bo<ly  nihusit,  more  ciim|irc!*ed  [msteriorly ;  hi^d  mixlerate;  snout  subciniie,  rather  ]M>inte<l;  mouth 
slightly  ol>1i<iue,  itx  cleft  ileejier  than  long;  manillary  entirely  hidden;  front  part  of  upper  li|>  very 
thick;  lower  margin  of  each  li|>  covered  with  mther  rtrong  papilla'  or  weak  pectinate  teeth;  lower  jaw 
fndiided,  rather  narrow;  no  teeth  evident;  eye  larRe,  anterior;  interorbital  spare  convex,  2  in  hea<t; 
fint  dor»il  fi<\nc  2  in  head;  soh  dorsal  and  anal  slightly  convex;  caudal  forked,  lower  lobe  the  longer 
and  heavier:  ventrals  truncate;  pectoral  falcate,  1.3  in  head. 
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Color  in  ali'ohol,  dull  oliva<'enuii  above  with  nilvery  refliTtiiine  Knulually  fading:  into  lighter  and 
tteooming  white  on  lielly;  ti>p  of  hcail  and  ennut  brown;  in<li<'ntionii  of  bn>wn  on  oporclo';  dortiai, 
muilal,  and  pectnralx  diuky,  pecbtralH  the  darkest;  other  finH  pale. 

EifCht  epeciiiienii  1  tti  !l.2  inchen  li>nK  fri>in  llnnoluhi;  '£i  from  1.2  to  6.-^  inchciiiringfrnm  Flilo,  an<l 
18  aperimcnH  from  2  ti  4.5  inrhen  long  fr<ini  Kailna.  We  have  &!«■>  examined  Beveral  tipedinene  taken 
by  Doctor  Jenkins  at  Honotnlu  in  IRfl!). 


Hawa 


Cleft  of  nioiitli  ext^'ndins  o 
up{>er  jaw,  and  sometimes  in  l< 
of  mandible  pharii.     Anal  xpint 


V  HdlnliK',  VII.  i. 


0«nni  83.  KTXIIS  Qiintliar. 


iidos  ol  HniHit,  iHit  nut  to  orbit.    Sniall  teelh  in  a  Ringle  oeries  In 
IT  and  on  |ialal»>.     Upper  lip  not  particularly  thiiik;  anterior  margin 


99.  Hyxus  paci&cua  Stelnda<'liner. 

Heail  almnt  4  in  lentitli;  deplli  nearlv  4;  Hnont  4  in  lieail;  ]>.  iv-i,  H;  A.  in,  R;  wnles  .').9  or 
40,-1X5,  alN>ut  2A  »'alcH  1ief<ire  the  iloniul;  head  inixleralely  Hniall,  the  tcreatnit  depth  aUmt  1.4  in 
length;  ((reatest  breaiith  In-tween  opercliti  alKiut  l.fi  in  length  of  heail;  np|ier  profile  very  sliglilly 
ciirve.1 1..  origin  o(  wmnd  dorsal,  then  falling  suddenly  tlie  length  of  thelmse  of  thin  fin;  eje  with  well 
develojied  liiln;  np[>er  lip  niiHlerately  Hnjiill;  month  eleft  a  little  longer  than  broail;  preorbital  with 
the  lower  and  [XMiterior  edge  semile;  lietween  Ihe  jawR  a  Imnd  of  riniidl  movable  leetli,  thomof  the  onler 


trlHe  nearer  liaite  of 
<»  length  or  head;  >i 
1;  ventral  Hap  sh 


anilal  than  tipof  Hnout, 
udal  a  little  lon^nr  than 
irler  than  half  length  of 
(Steinda(;hner. )     Thin 


row  larger  than  thoHc  r>f  itiner;  origin  of  lirxt  dorsal 
the  firet  dortwl  mixlerately  firming,  a  little  more  than   l.tiT)  li 
heail,  length  of  ibi  middle  niyii  about  l.(>  times  length  of  heai 
fin;  a  dark  1>and  along  up|ier  tnlge  of  pei'toral.     Ij>n|fth,  .'>.H-'i 
8pe<'ie8  is  known  fn)ni  l>r.  Steindach tier's  dewriplion  only. 
tf)fru;w/j)<-H<Sleliiilnrhiior.  IlenLx.  Ak.  WIhs.  Wieli.  LXX.  ]9Iin..'«U.  Layian. 

Family  XLV.  SPHYR^XlU.f,.— The  Barracudas. 

Body  elongate,  aabterete.  rovereil  with  siiiall  cyeloii)  tioalm;  head  very  long,  pointed,  pike-like, 
Hcaly  aliove  and  on  sides;  month  horizontal,  large;  jhwb  elongate,  the  lower  <iinsiderably  projeeting; 
upper  jaw  lion  protractile,  ilH  Imrder  formeil  hy  the  premaiillarh'd,  Inthind  which  are  the  briiad  max- 
illariex;  large  sharp  teeth  of  unequal  sixeonlmth  jawM  and  jmlatinpH,  none  on  the  vomer;  usual ly  a 
very  ittrong,  sharp  canine  near  tip  of  lower  jaw;   o^iercutar  bones  without  itpinee  or  Herratures;  gill- 
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ot>eniti)!H  <kU\v,  theKill-nipnibraneH  not  uniti.'d,  Itve  from  the  uthmmi  ^llrakem  very  short  or  ob«)ol<>t«: 
branch i<wte)nilH  7;  k"'"  "Ii  ^  ""t  hi-hin<l  Uie  fimrth)  paeiulnliranrhiie  well  dtvelnped;  air-hlaiUler  lar^, 
hiCiin'ut»>  unteriorly;  many  |>yliiHci'ji-ca;  lateral  line  well  developed,  Htraitjht;  pectoral  linn  ehtirt,  plaii-d 
in  or  lieliiw  line  of  axis  of  body;  ventralo  i,  fi,  abdominal,  in  advance  o[  middle  of  body;  firel  donial 
over  vetitralx,  of  R  rather  ntout  spines;  second  dorsal  remote  from  first  dorsal,  sirnilar  to  anat  and  oppe)- 
xite  k)  il;  (tmdal  fin  forkeil;  vertebrif  24;  firat  <<u]>erior  phsrynKeal  not  prenent;  second,  tliiril,  and 
fonrtli  s«'|iarate,  with  teeth;  lower  plmrynjfeiils  scjiaratf.  A  tiinf;)e  tceniuiof  about  20  ii|>ei-irs;  I'arniv- 
omiui,  pike-like  lisheH,  often  of  hirtn  Hize,  artive  and  voraeions,  inhabitinic  warm  aeas,  many  of  tbttni 
hi|[bly  valueil  its  fuud. 

Q«nM  S4.  aPHTXJBIlA  (Artedi)  Blotk  *  ■ehntidu. 


i>f  the  Kennp  ini 

'liide<l  abov 

■VlFin 

11  HB:Bill-.ll 

I  RI<K' 

II.  Nh' 

hSiSr 

1.  ni»(. 

r.Sy. 

11,  ii\ ; 

100.  Bpbyrana  anod^assi  Jenkins,     "k'litv."     Fi^.  y>. 

He«d  3.25  in  lenjfthj.lepth  »..",;  eye  7.;Un  head;  snout  2,1;  D,v-i,  (I;  A.  i.  »;  (w-nle*.  ll-Sft-ft;  lonj.-est 
dorsal  Kpine.l,  1  in  head,  ray  2.R  in  bead;  anal  2.4;  ventral  'i.'2;  {><-4*toral  2.9;  iiiterorbital  4.7,  nearly  twiiv 
verti<ail  <ltameter  of  eye;   maxillary  2.2.      Body  anil  head  regularly  fnsifortn;   lower  jaw  timjectin); 

lieyond  upjier  a  <lislanet>  eipul  to 
IwO'lhinls  lian  cter  I  ]  uj  il  ti| 
1  Innt,  not  term  nateil  1  \  fl  -si  \ 
aj  |ion  lajtes  le  hIirI  th  \  ii 
lar'«r  at  1  anivn  r  int^nrl  tal 
H|>ace  flat  i  aKiltary  rea  1  n>. 
front  f  eve  siilx  rl  ital  n-alcd 
alMtt  IK  r  wH  r  \eH  at  R-al>s 
fr  ni  e\e  t<  eilEe  (  jreoperxie  H 
n  us  on  iierrle  Ih  ise  t  jx  r  It 
enlart!e<l,  rest  of  heal  ijketl, 
ojierele  without  apine*,  but  with  1 
or  2  blunt  flexible  iiointx;  each 
side  of  upper  jaw  with  2  I'mg, 
sliarp,  canini!  tt-elb  in  front  and  r>  or  Ii  nearly  an  larite  but  broailer  t«eth,  growing  gradimlly  smaller 
]H>steriorly;  lower  jaw  with  2  larf.'e  anterior  median  teetli  similar  to  anterior  teeth  in  upper  jaw  anil 
iMiek  of  them  a  single  sericH  of  al)oiit  15  smaller  tm^th  on  each  jaw;  i>econd  and  third  dorsal  DpineH  the 
loniceflt;  i-andal  forked,  loin's  eijual;  anal  fin  slightly  behind  soft  dorsal,  the  2  ramitar  in  fonu;  lateral 
line  slightly  deenrveil  on  iMxly  ):efore  seeonil  don«t,  i>otitenor  [lart  straight. 

Color  in  life,  dark  olive-hrown  al>ove;  side  silvery;  alnn!  20  very  faint  short  blackish  liars  jtist 
almve  lateral  line,  their  depth  about  4  rows  of  srales,  the  bars  rather  wider  than  the  silvery  inter- 
s|iHees;  niendiraneons  ed^ie  of  oiierele  jet  blai-k;  first  dorsal  lilackish,  second  with  a  jel-hlark  I'enlral 
blotch,  the  tijis  while;  tauiliil  btack  with  white  tips;  anal  tike  the  seeond  doiHil,  the  lilaekish  blotch 
fainter;  jHvtoral  diinky  at  liaw;  venlrals  white;  young  with  LI  dark  crossljars. 

I>es«'riptio]i  fniiii  a  specimen  17  inehes  long.  We  have  5  spet^imens  13  to  Ifi  inches  long  (mm 
Honolulu,  one  K.2ii  iiu'lies  long  from  HiUi,  (laiiont  .">  inehes  long  from  Waialua,  and  one  very  large 
example  ( No.  IM.'iiri),  ISt  inches  long,  [roni  Honolulu.  S)ie<'imens  4  to  (I  feet  in  length  were  seen  in 
the  market  nl  llonolnln.     This  is  a  large  vorai'inus  syHi'les  of  wide  range,  entering  the  o|>en  oea. 
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IcnrlcniuM,  IliM.  NHt.  I'cilw..  VII,  rot.  IHKI  Red  Sea.  lied*  Prai 


101.  Sphyrtena  helleri  Ji'iikiii 

Hea.i  :!.!  in  length;  depth  7.8;  eye  6.1  in  l.mU 
jrreatfT  than  vtrtii'al  dininettr  c>(  ejp;  D.  v-i,  !l;  A.  i, 
"pen"U',  14  >vn  i)i)erple;  limjteri  donuil  Hpim'  :{.S  in  ln'i 
ventral  3.G. 

B<i(iy  Ionic  and  i<lencler,  the  head  tii|ierini;.  tlii'  in 
» jilth  of  pnpil  beyond  upper,  tcnninnlini:  in  a  tli'shy  ■■ 
narbinjc  eye,  lieing  pepamteil  from  il  iiy 
a  dii'iiini-e'  aliout  eigual  Ui  iliatm-tiT  nf 
eye:  (i[*Ti'le  williiint  Hpinci':  '2  f-luir]) 
i-anine-like  Ui'th  hoi>ke<l  liai^kwanl.  Die 
^*^iin'l  the  larjiier,  on  tho  Inint  mw  •>( 
upper  jaw,  lack  of  Ihejte  on  cai'h  jaw 

larw  clot>e-wt  teeth  like  th'w  in  ii|i|kt 
jaw,  in  meilian  part  of  Iciwer  jaw;  Iwrk 
•it  the!«  on  earh  siiie  a  row  of  l.i  to  Irt 
dialler  teeth;  iiii"tanee«  l*twfeii  rui-ijint  },-„.  .-.|  . 

in<l  lir^  diireal  nn.  hrat  dorxil  Hnil  wi- 
"wl  dorsal,  and  Heeond  dorwl  anil  laft  v<-rlehr,i  I'unal,  am 
pneteriiir  inAryin  "t  ^y-'i  inwrtiiin  cif  vcritrals  lielniv  frrjiil 
lipof  pertoral;  raudul  deeply  forki'.l;  anliTitir  liawc  nf  ana 
C'llnr  in  aloihol,  lipown  almve,  with  IduiMh  iiiln-rv  ri' 
Mly  ami  lower  i>art  of  side;  »pino<is  .l'>r>ai  •'..L.r  ■■(  i.ai 
vt-nlral  )>ale;  i>e*-|i)ral  chiFiky. 

Six  ii|m-imen8  [n}in  Iloiiolnlu  l:<  t'>  '2l'>  iiii'lie^  ioiiu,  ' 
nilanl  in  the  ninllet  jHmd^,  hIicit  il  iw  di-vlrmlii 


Inline  ncilnl  KiiHo'll. 

nik-ir      Kip.  nl. 

maxillary  '4A;  interorbital  G,  slightly 
lUiVi-lft;  i;{  nm'H  of  scales  on  pre- 
fi;  IrmKPrt  anal  ray  3,K;  (leetoral  ;i.fi; 


ler  jaw  projecting  nearly  the 
iirve,  iHwIerior;  maxillary  not 


lO-lhinlB  of  eye  liehind 
lal  ofilorsal. 

ins;  lichler  l»-low,  while  on 
ale.  raiidal  dni>ky;  anal  and 

24  inclitv  Umg.     This  lirih  is 


lalix 


nde 


iliararterv  included  willi  llio 


•   HYPOSTOMIDES. 


ramily  XLVI.  PKf..\SII).t 


ftdiy  entirely  eovered  *-ith  N.ny  pUti 
btrliels  none:  the  margin  of  (he  iLpptT  jav 
pnJiinKation.  whii-h  exlends  iloHnwanl  tn  II 
bnip  plale.  linni(iloK''iiH  to  the  o|>eri'li'.  ynt 
hiildrn  lielow  the  gill-plate;  one  miliiMentar 
III  a  narrow  iiieinlitane:  gilI-openingnarr.i\v  i 
Imii-liiie  and  air-l>lailder  a1>i>ent;  one  Khort 
|i<wnl:  oi'ariati  nara  eloaed. 


atikyl.^,'.!  on  th.-  trunk  and  movable  on  the  tail; 
ronn<-<l  b>    (he    intennax  I  Maries   and   Iheir  onUneon^ 

(■\tn'"iily  of  liii'  maxillariei':  irill-iiiver  fonneil  by  a 
enle  aJid  snlv)|«-rc'le;  interojierde  a  lonn  fine  lione. 
I>ran.'l]liisti'[.'al;  th>'  gLll-jitate  nnited  nllb  the  islhmns 
frunl  of  Uisi'of  [MTiciral  fin;  j!ills4,  lainellateil;  iiwenilo- 
irsal  and  anal  lin,  cipjiosile  lo  each  oilier;  ventral  (ins" 


Oanlit  85.     PEQAStlB  LinniCQi. 


This  eentu)  contains  those  siieeies  of  Pri/m-iiU 
nioi|in'SHe<l  biwar<l  Ihe  tip,  and  in  which  Ilic  ]h>i'I 
*T*>)«-liki-.     The  single  Hawaiian  H|ie<'ies  of  Ihifp- 


Il  have  the  lait  shorl  and  not  atlemiate  and 
r.iy^  arc  all  slender  and  simple,  none  of  them 
s  fnily  ihwTilH'.l  by  Ur.  Uilbert  in  Section  11. 
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Suborder  RHEGNOPTERI. 

Aetinostfi  of  pectoral  fin  of  3  forms,  2  of  them  normal,  supporting  the  pei^toral  fin,  one  of  them 
longitudinal,  without  rays,  and  the  fourth  a  plate  on  the  ooracoid,  supporting  3  to  10  free  and  separate 
rays  or  feelers;  |)ost-temi>oral  and  shoulder-girdle  normal;  vertebne  10  -|-  14  =  24;  2  separate  dorsal 
fins,  the  first  of  a  few  spines;  pseudobranchia?  conceale<l;  ventrals  suhalKlominal,  lx»hind  i>ei'torals. 
One  family,  PolyneniidiCf  of  uncertain  origin  and  affinities. 

Family  XLVII.  POLYNEMID^.— The  Threadfins. 

Body  oblong,  compressed,  and  covered  with  rather  large,  loo«*ely  inserte<l,  ctenoid  scales;  lateral 
line  continuoiLs,  continue*!  on  the  tail,  usually  forke<l,  with  a  branch  on  ea<^h  lol)e;  head  entirely  scaly, 
snout  more  or  less  conical,  proJ€H!ting  over  the  mouth,  which  is  rather  large,  inferi<>r,  with  lateral 
cleft;  premaxillary  protractile,  its  basal  process  vertical;  maxillary  without  supplemental  Ixjiic, 
extending  much  In^yond  the  eye,  which  is  anti^ior,  lateral,  rather  large,  with  a  well-developed  adip<»se 
eyelid;  villiform  teeth  on  jaws,  (lalatines  ami  sometimes  on  vomer;  pseudobranchijc  conceaknl; 
branch iostegals  7;  gill-membranes  sei>arate  and  free  from  the  isthmus;  gills  4,  a  slit  l>ehind  the  fourth; 
2  separate  dorsals,  somewhat  remote  from  each  other,  the  first  of  8  feeble  but  rather  high  spines,  the 
first  and  last  spines  very  short,  the  thinl  longest;  the  second  dorsal  of  soft  ra\'s  only,  ecjual  to  first  in 
height,  but  with  l>aae  somewhat  longer;  anal  fin  either  similar  to  or  much  longer  than  soft  dorsal; 
caudal  fin  rather  long,  widely  forked;  second  dorsal,  anal  and  caudal  fins  more  or  less  covere<l  with 
small  scales;  the  first  3  or  4  dorsal  spines  winge<l;  ventrals  i,  5,  alKlominal,  but  not  far  remov(Hl  from 
ptH'torals;  pe<»toral  fins  moderate,  plainnl  low,  in  2  parts,  the  lower  and  anterior  i>ortion  of  several  fili- 
fonn  articulate<l  a])i>endage8  free  from  each  other,  U8e<l  as  organs  of  touch.  In  the  young,  the  dorsjil, 
caudal,  and  pectoral  fins  are  dusky,  the  anal  and  ventral  fins  white;  all  the  fins  grow  darker  with  agt», 
the  pi^ctorals  usually  becxjniing  black,  the  oj>ercle  blackish.  Bones  of  the  skull  with  a  well  devel- 
t)pe<l  muciferous  system  as  in  Sciuin(Lr.  Basis  cranii  double,  with  muscular  tul)e;  |)ost-tem]>oral  bifur- 
cate; hy|)ercora(*oid  with  mtnlian  foramen;  superior  pharyngeal  lx>nes4;  jKH^toral  actinost*^  divided,  2 
of  them  nonnal,  supporting  the  pectoral  fin,.  1  longitudinal  without  rays,  and  1  a  plate  on  thecoracoid, 
supiKirting  the  j>ectoral  filaments;  stomach  ctecal  with  many  pyloric  api)endage8;  air-bladder  various, 
sometimes  wanting;  vertebra*  10-|-1**  =  24.  Genera  4,  species  about  25,  inhabiting  sandy  shores*  of 
tropical  seas,  and  sometimes  entering  rivers.  Most  of  them  art^  valutnl  as  food-fishes,  their  flesh  l>eing 
like  that  of  the  Scismidir.  The  relations  of  this  |)eculiar  family  appear  to  l)e  with  the  Sri:vni<l:e  on  the 
one  hand,  and  with  the  MugUicUe  on  the  other,  but  all  these  n*semblanci»s  may  l>e  supt^rficial. 

Oenni  86.  POLTDACTTLUB  Lac^pMe. 

« 

Anal  fin  not  much  longer  than  soft  dorsal,  of  about  13  or  14  rays;  vomer  with  teeth;  free  filaments 
of  pectorals  mostly  shorter  than  body;  teeth  in  villiform  bands  on  lx>th  jaw^s,  vomer,  palatines,  and 
pterygoids;  preoj^ercle  sharply  serrate*!  on  itfl  posterior  margin,  its  angle  with  a  scaly  flap;  scales  rather 
small,  finely  ctenoid;  first  dorsal  with  7  or  8  feeble,  rather  high  spines,  the  first  and  last  short;  soft 
dorsal  and  anal  fins  al)out  e(|ual;  iwctoral  filaments  3  to  9;  pyloric  cceca  in  great  numlwr.  8i)eeies 
numerous,  in  wann  seas. 

J'itttfitartylus  LAC^p^e,  Hist.  Nat.  Poins.,  VIII,  181.  1832  (plumieri^rirgininu). 
Ptilynemus  Gilnther.  Oat..  11,  319,  I860  imicrorioma):  not  of  UnnscuR. 

102.  PolydactyluB  sexfiUs  (Cuvier  A  Valenciennes).      ''Mai;*'   ''Moi-lUr 

Head  3.3  in  length;  depth  3.5;  eye  4  in  head;  snout  5.5;  maxillary  2.2;  inten>rl)ital  3.r>;  pn'orbital 
2.75  in  eye;  D.  vii-i,  13;  A.  in,  11;  scales  8-66-12;  thirtl  dorsal  spine  hmgest,  1.4  in  head;  my  1.4; 
longest  anal  1.6;  6  ])ectoral  filaments,  longest  3.1  in  Inxly;  piH^toral  ray  1.5  in  head;  ventral  2.1;  caudal 
peilunde  2;  distance  from  anterior  base  of  s<»ft  dorsjil  to  upi)er  edge  of  gill-o|K.»ning  ecpial  to  distance 
from  same  ba>«e  to  ba«e  of  caudal  fin;  this  last  distaiKH*  eiiualsdistancc*  from  iM)sterior  bjise  of  soft  dorsal 
to  fork  of  caudal  fin;  <listance  l)etwt»en  anterior  ba^es  of  dorsals  ec^ualing  distance  from  anterir^r  base 
of  spinous  dorsal  to  posterior  eilge  of  eye;  base  of  soft  dorsal  slightly  greater  than  base  of  anal. 
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HtAy  rather  deep,  cfunpre^-st^l.  Isuk  slightly  arche<I»  anterior  profile  from  snont  to  tip  of  first 
<lors;il  when  depres?****!  evenly  arrhe<l:  hea<l  nuMierate,  snout  conic,  projecting  aluno(*t  its  entire  length 
l)eyon<i  mouth,  which  is  larjre,  inferior,  with  lateral  cleft:  preniaxillary  protractile,  niaxillar\'  without 
supplemental  Ix^ne,  extending  for  nearly  half  its  length  >>eyond  eye;  teeth  in  villiform  band  on  jaws, 
vonu-r.  {Kilatine,  and  |>osterior  en<l  of  tongue:  the  tongue  free  for  a  distance  equal  to  two-thirds  of  orbit, 
not  quite  nmnde<l  in  front,  its  straiirht  front  e<lge  nearly  e<{ual  i*^  orbit,  the  front  portion  rather  thin, 
l)ec«  ming  thick  and  heavy  yntsteriorly:  eye  large,  anterior,  lateral,  with  a  well-develope<i  eyelid;  gill- 
membranei*  free  from  isthmus:  gillrakers  U>  Kl  long  and  slemler,  longest  equal  to  diameter  of  pupil; 
pr^^»I>erclc  serrate* I  on  its  yiosterior  margin,  not  serrate<l  at  angle:  first  clorsal  fah^ate;  second  deeply 
forke<l:  caudal  deeply  forke«l,  up|>er  loW  slightly  the  larger  and  hmger  and  slightly  longer  than  head;  % 
anal  similar  to  soft  <lorsal  but  not  so  dccplv  i<»rke<l:  s<*ales  nKxlerate.  tinelv  ctenoid  on  entire  bodv  and 
hea«l:  lateral  line  straight  on  lH><ly,  slightly  dccurve<l  on  l>ase  of  caudal,  extending  Ut  tip  just  below 
angle. 

Color  in  alcohol,  yellowish  white  with  silvery  n'rte<*tions,  l)e<*oming  lighter,  almost  white  on  l)elly; 
upy»er  e<lge  of  spinous  dorsiil  dark:  soft  d<»rsal  tip|H*<l  with  dark:  ti|>s  <»f  caudal  lol^es  dark;  anal  with 
liirht  brown  on  lower  half,  upjH-r  |>art  palt-r:  v**ntrals  |>ale  with  small  plumi>e<>us  siM)ts:  {lectorals  dark 
Muish  <»n  <Miter  third,  rest  dusky  pale.  The  color  in  alcohol  of  the  young  examples,  2  to  4  inches 
long,  is  quite  differt*nt  imm  the  larger  examples.  The  y<»ung  are  l>rown  alwve  lateral  Hne  with  3 
broad  liands  of  darker,  the  tirst  Kand  extending  over  head  and  to  sjiinous  dorsal,  second  wedge-shaped, 
extending  fnun  anterior  ba.*^*  of  spinous  dorsal  to  and  including  aljout  half  of  soft  dorsal,  the  rest  of 
soft  dorsal  j>ale:  third  band  extendim:  from  |K>sterior  base  of  soft  dorsal  t<>  l>ase  of  caudal;  between 
these  liars  l>elow  lateral  line,  ^ilve^y  white:  fKrsterior  half  of  anal  and  ventral  white;  pectoral  pale; 
spinous  dorsal  dark:  <audal  lobes  dark:  a  light  ban<l  across  lui.<e  <»f  cau<lal. 

Six  s|ie<*iniens  S*  to  1 1  indies  loii^:  from  Honolulu  and  25  s|H*cimens  '.i  t<>  4.6  inches  long  from  Hilo. 
We  have  al.-^*  examine«l  a  syn'eimf-ii  V*  inchi*s  long  taken  by  Dr.  Jenkins  in  1889  and  a  similar  speci- 
men obtaine<l  by  the  .1//*^ ///•>«.<  in  IMU.  inith  from  Honolulu.  The  >|)ecit»s  is  known  al.*«o  from  Johnston 
l.*«land. 

J'*iit/n*mii:'  ft'j^tilii'  i'nwi'T  A.  \'uKiu  i.niK>.  Ili-t.  Nai.  I'ois-..  VII.  .M.S.  iKil.  Isle  of  France;  <itin(her.  Shore  FL*ihe»,  Challen- 
Ktr.  •'«y.  l'^H>  Hill".  Hawaii  St.  iii.lai  hnt  r.  Dtiik^.  Ak.  U  iv.  Wicii.  LXX.  4^2.  lyuo  .  Hon(»iiilu>:  Jenkin.<i.  Bull.  U.S. 
Ki>h  roimii..  XXII.  lArj    -e,.t.  Hk  I'ACi..  4:{<j  .  Honolulu i.  siiy«hT.  oj..  cii.  .Jan.  U».  1901..  .V23  (Honolulu) 

Ttirfiitlinn  luxiilt.".  H'n«  k»r    I'oiv*.  M.i<iat:it*«  ar.  ~,\*.  1*»71  .Mauriliu>-. 

pijitunum'htj^iiinii'ii*.  (iiLT'T   <at.  Malay.  Fi^Ii..  :'>:^.  ls.M»    Sva  of  liiian^r  ■.  not  of  ("uvicr  A  Valenciennt's. 

Isjiitholhhijt  fph  if'  ri  Kj-\\;»-r    l'r<«     Ai     Nat.  S<  i.  I'hila.  ly<«>.  '^A    Hawaiian  l''lantl>  :  not  of  Blceker. 

I'tJifH* iHUf  Lnrii,  Smith  tV  .•^waiii.  I'r--     I  .  >   Nat.  Mu*^.  l^^^'i.  \S2   .Johnston  I.^land »:  not  «»f  Bleeker. 

Su»jorder   BER YCOI DEI.— The   Berycoid  Fishes. 

r>o<ly  naked  <.r  xari'U.^ly  sealy.  the  s<ales  sometimes  highly  sy»ecialize<l;  dorsal  fin  with  fewer 
many  spines,  ventral  lin.<  thorarir  or  snbalMlominal.  each  with  1  spine  an<l  u.«ually  7  soft  rays,  the  nam- 
l>er  of  S4»ft  rays  varying'  from  .'>  to  lo:  in  one  family  (  MoinHt ntrifht  )  the  spine  is  greatly  enlarged  and 
the  numl>er  of  rays  reduced:  head  with  conspiiuous  mucous  cavities;  air-bladder  in  some  species 
retaininu  its  dut  t  through  life  'a  character  verified  only  in  lUnuw  vertebne  in  species  exam  ine<l  24 
t«».*5<>;  shoulder-'^irdle  and  pharyn.:eals  normal:  no  suNirbital  .<tay.  orbitosphenoid  l>one  always  present. 
A  varie<l  gn»up  allied  to  the  /Vno/'/ri  and  .'^■ninhmith i,  but  characterized  as  a  whole  by  the  retention 
of  the  archai'-  characters  of  the  persi.-tent  air-<lnct  and  the  incn^as<*<l  numl)i*r  of  ventral  rays.  In  the 
dee|>-sea  forms  the  --pi no'.i- dorsal  i>  scanely  develo|K''l  and  the  .•^•ales  are  usually  either  cycloid  or 
wantintr.  In  the  sja-cit-^  of  tropical  >hores  the  spinous  armature  of  fins  and  s<-:dcs  is  l)etter  develo|ie<l 
than  in  most  of  tin-  |Hno:norphoiis  lishes.  The  gnmp  i.<  a  very  old  one  in  gt^>l«  gic  time,  the  allies  of 
Ih'i'ur  lH*ing  amoriL'  the  arliest  spiny-rayed  fislu-s  known.  All  are  marine  lishes,  inhabiting  the 
tropical  sh<»res  or  the  ahys.^es  of  the  ocean. 

Family  XLVlll.     BERYCII).€. 

Bo<ly  oblong  or  ovat«-,  <'ompre>.*^^-d.  coven*d  with  <-tenoid  or  cycloi<l,  foliate  or  grannlar  scales; 
heail  with  lanre  miicifen  us  cavities,  covered  by  thin  skin;  eye  lateral,  usually  large;  mouth  wide, 
obli<jue:  premaxillaries  protractile;  maxillary  rather  larg«\  n.**ually  with  a  supplemental  Ijone;  sulior- 
bitals  narrow,  not  >heathing  the  <he*^ks;  bands  of  villiform  t€*eth  on  jaws,  and  usually  on  vomer  and 

F.r.  B.  li«03— 10 
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palatines;  caninen  sometinieH  i>re8ent;  opercular  bones  uHually  spinoun;  branchioBte^ln  7  or  8;  jrill- 
membranes  separate,  tree  from  the  isthmus;  gills  4,  a  slit  ))ehind  the  fourth;  pseudobranchiii*  ]>resent; 
gillrakers  moderate;  cheeks  and  openrles  scaly;  no  l)arbels;  dorsal  fin  continuous,  with  2  U»  S  weak 
spines;  anal  with  2  to  4  spines;  ventral  tins  thoracic,  mostly  i,  7,  the  number  of  rays  usually  greater 
than  I,  5;  caudal  tin  usually  forked;  pyloric  cteca  numerous.  P'^ishes  mostly  of  the  deep  seas;  general 
color,  red  or  blairk. 

Oenni  87.  MELAMPHAE8  OtLnther. 

Head  large  and  thick,  with  nearly  all  the  superficial  l)ones  modified  into  wide  muciferoa^  chan- 
nels; cleft  of  mouth  of  moderate  width,  obliciuely  descending  l>ackward,  with  the  jaws  nearly 
equal  in  front;  eye  small;  a  narrow  band  of  villi  form  teeth  in  each  jaw;  palate  t^)Othles8;  eight 
branch iostegals;  psc»udob^Ulchi^e  present;  no'barl^els;  opercles  not  armed ;  scales  large,  cycloid,  rather 
irregularly  arranged;  one  dorsal;  ventrals  with  7  rays;  caudal  forked;  anal  spines  very  feeble.  The 
single  Hawaiian  species  of  this  genus  is  fully  descTibtMl  in  Section  II. 

Mt'topias  I^we,  Proc.  Z<x>l.  S<h'.  I^nd.  1H43,  90  {typtdops)\  name  preoccupied  in  entomolog^y- 
.lf/7aMip^(W«  Glint  her,  Cat.,  V,  43:^,  1«04  (Melopianti/phUtpn). 

Oenm  88.  CAULOLEPIB  Oill. 

Contour  laterally  oval  or  broad  pyriform,  the  bo<ly  compressed,  covered  with  small,  pedunculate<l 
leaf-like  scales;  forehead  abruptly  declivous;  eye  small;  a  pair  of  very  long  pointe<l  teeth  in  front  of 
upper  jaw,  closing  in  front  of  lower;  a  similar  pair  of  still  longer  pointed  teeth  in  the  lower,  re<*eive<l 
in  fovete  of  the  palate;  on  the  sides  of  each  jaw  2  long  teeth,  terminating  in  bulbous  tips;  a  row  of 
minute  teeth  on  the  jx>sterior  half  of  the  supramaxillaries;  palate  toothless.  The  single  Hawaiian 
species  {CaiUoIepis  hngidenn)  of  this  genus  is  described  in  Section  II. 

CauMepis  Gil\,  Forest  and  Stream.  XXI,  Aug.  30.  1883.  and  In  Proc.  U.  S.  Nat.  Miis.,  VI,  18H4.  258  {iongidnut) . 

Family  XLIX.  HOLOCENTRID.€.— The  Squirrel-Fishes. 

Bo<ly  oblong  or  ovate,  moderately  compre8se<l,  covert»d  with  very  strongly  ctenoid  or  spinous 
scales;  head  with  large  muciferous  cavities;  eye  lateral,  very  laiye;  preorbital  very  narrow;  mouth 
moderate,  oblique;  premaxillaries  protractile;  maxillary  very  large,  with  supplemental  l)one:  baiwls 
of  villiform  teeth  on  jaws,  vomer,  and  palatines;  opercular  bones  an<l  membrane  bones  of  hca<l  gen- 
erally serrate<l  or  spinescent  along  the  edges;  branch  iostegals  8;  gill-membranes  separate,  free  from 
isthmus;  gills  4,  a  slit  behind  fourth;  pseudobranchise  present;  gillrakers  moderate;  no  barl)els;  sides 
of  head  scaly;  lateral  line  present;  dorsal  tin  very  long,  deeply  divide<l,  with  al>out  11  strong  sjnncs 
depressible  in  a  scaly  groove;  anal  with  4  spines,  the  third  longest  and  strongest;  ventrals  thoraci<', 
with  1  spine  and  7  rays;  caudal  deeply  forkeil,  with  shar])  rudimentary  rays  or  fulcra  at  the  hase; 
vertebne  about  27;  pyloric  c<eca  8  to  25;  air-bladder  large,  s<mietimes  connected  with  the  organ  of 
hearing.  General  color  re<l.  Young  with  snout  sharp  and  j>roiiuce<l  (constituting  the  nominal 
ge.nem  Rht/iichichthyny  Rhamph4thery.t ^  and  RhinobrryXj  basetl  on  pe<>uliaritieH  of  innnature  example.s). 
(ienera  about  7;  si)ecie8  about  70;  gaily  colored  inhabitants  of  the  tropical  seas,  aboiniding  alnjut 
coral  reefs. 

a.  Preopercle  without  a  ron.spicuous  spine  at  it«  angle. 
b.  ScAles  with  rather  rough  Hurface. 
c.  Scales  Mmall,  alK)Ut  40  to  45  in  the  lateral  line;  lower  jaw  projecting  and  fitting  in  a  deep 

notch  in  the  upper  jaw Hololmrfn/n,  p.  1 17 

re.  Scaleti  large.  al)OUt  29  in  the  lateral  line:  opercular  Mpiiie  UMually  elongate  and  rough-edged (htichUtfia.  p.  1 47 

hb.  Scales  with  c'omparatively  smooth  surface MyriprMit^,  p.  1  r.» 

aa.  Preopercle  with  a  <'on.*8picuou8  spine  at  its  angle. 

(i.  Mouth  very  lanfc:  chin   much  projecting:    lower   jaw    considerably  more    than    one-half 

length  of  head Flannnto,  i>.  I.V» 

fUL  Mouth  moilerate:  lower  jaw  slightly  projecting  or  iiiclude<l.  its  length  less  than  one-half 

length  of  head Hidocattrut^,  p.  ir>h 
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Oenni  89.  H0L0TSACHT8  Ottnther. 

This  genus  is  close  to  MyripriMis^  from  which  it  fliffere  in  the  small,  very  rough  scales  and  in  the 
projecting?  lower  jaw,  which  fits  in  a  deej)  notch  in  the  upper  jaw. 

HtdiArarhy*  ii\\n\\\(^T.  Fis<-he  dt-r  S(u1j<'0.  I.  iXi.  PI.  LXIII,  fi«:.  A.  1h74  {litna). 
Harpage  IK*  Vb».  I'nK-.  Linn.  S<k'.  New  S^uitli  Wales.  1.NS4.  447  (r*«vri). 

103.  Holotrachys  lima  (Cuvier  A  Valenciennes).     Plate  IV. 

Head  2.6  in  length;  depth  2.5;  eye. 3.-5  in  ht^ad  (4. .3  in  an  example  6  inches  long);  snout  5.5;  inter- 
orhital  5.5;  maxillary  1.H5;  I),  xii,  15:  longest  ilorsal  spine  2.4  in  head;  A.  iv,  11;  longest  anal  spine 
3. 1 ;  scales  5-42  ( 40  to  42)-8. 

Iknly  oblong,  compresse<l;  dorsal  outline  evenly  arched  from  tip  of  snout  to  base  of  soft  candal; 
ventral  outline  almost  straight;  hea^i  suln^oriic,  compn»sse<l;  mouth  large,  nearly  horizontal;  jaws 
equal,  a  kiK>b  at  tip  of  lower  fitting  into  a  <lepression  in  upfHT,  the  bony  jwrtion  of  preorbital  slightly 
overhanging  lip;  blunt,  conic,  pavement-like  teeth  on  jaws,  vomer,  and  jwilatines;  tongue  broad,  free 
anteriorly,  r«»unde<l  an<l  rather  thin  on  anterior  and  thin  portion;  eye  high,  anterior;  maxillary  long, 
rea<*hing  l)eyond  eye,  its  broa<lest  |)art  nearly  equaling  diameter  of  eye;  gillrakers  11-8,  longest  half 
diameter  of  eye,  finely  serrate;  fourth  an«l  tifth  dorsal  spines  longest;  soft  dorsal  rays  of  nearly  equal 
length;  caudal  slightly  forketl;  soft  anal  rounde<l;  jMisterior  e<lges  of  pectoral  and  ventral  nearly  equal; 
lateral  line  slightly  arched  anteriorly,  thence  obliquely  downward  to  middle  of  caudal  peduncle,  across 
the  middle  of  which  it  fxten<ls  to  base  of  caudal  tin;  t»dges  of  scales  very  rough,  each  scale  with  many 
rather  long  sharp  spines,  these  longer  on  sc-ales  on  |X»sterior  part  of  Iwxiy. 

Color  in  life  (No.  0.3164)  iip|>er  parts  of  head  an<l  Inxly  bright  roi^k-candy  re<l,  becoming  paler  on 
side;  under  jnirts  pale  rosy  white.  e<lges  of  scak*s  <larkest,  forming  re<l  lines;  membranes  of  spinous 
dorsal  bUxHl-nnl,  the  spines  white;  soft  <lorsal,  caudal,  and  anal  bright  red;  anal  spines  white;  pectoral 
and  ventrals  jmler  rosy;  iris  blo<Ml-re<l,  with  yellow  bloti-hes. 

Color  in  alcohol.  grayish-yell<>w,  fins  all  pale. 

This  sfMH^-ies  is  a  very  common  market  fish  at  Honolulu  and  Hilo,  and  was  also  obtained  by  us  at 
Kailua,  by  the  Albatross  at  Honolulu  and  l^iysan  Island,  and  by  I)oct<>r  Jonlan  at  Samoa,  where  it 
wa»*  foun<l  to  Ik*  a  connnon  fish.  Our  numerous  sjun-imens  range  in  length  from  4  to  7.5  inchest.  H. 
roi<*:a  fn)m  the  South  Sea  Islan<ls  is  probably  //.  limn. 

MltripriMi*  hma  riivicr  iV  VkKiu  itinhs.  Hi^l.  Nat.  ^'oi.s^..  VII.  4^3.  ISil.  He  de  France;  Gunther.  Cat.,  I,  28,  1S59  (copied). 

JfyripnWiV /<K//i//»>  Kikt  iV  sttimiarhiier.  Stiz.  .\k.  Wiss.  Wien.  LIV.  lvi«;,  357.  pi.  1.  fig.  1.  Samoa. 

Jfyr/>nV//>  \  nitli>trnih'i.<    Ihiin,  <;uiit}uT.  Fis<lu'  <Ut  Su«l>t-e.  III.  «i.  pi.  (i\^.  fig.  \.  1S74  (Mauritius:  Kingsmill;  Samoa;  Society: 

liuwaiiun  Nlainls.. 
Mijriprijftiit  \H<»fotr(irhis  ■  Hum.  Si«iiMla«hn»'r.  l)tnk>.  \k.  Wis.*..  \\\vi\,  LXX.  4^2,  19U0  (Honolulu). 
WAidrat'hy*  lima.  J»iikins.  Bull.  l".  s.  Fi>h  (nmm..  XXII.  lytX!  (St^'pt.  2:{.  19U3i,  439  (Honolulu):  Snyder,  op.  cit.  (Jan.  19. 

1904 1.  .'»'i3  '  Honoliihi;  I>*i\>v*in  I»-laiul  >. 

Oenas  90.  0STICHTHT8  (Langidorf )  Jordan  ft  Evermann. 

This  geniu^  is  closely  relate^'  t<»  MijripnKtU,  differing  t»spe<*ially  in  the  very  rough  mirface  of  the 
large  scah*s.  The  opercular  spine  is  u.'^ually  elongate  and  n>ugh  e<lge<i.  //b/rj/nir/i.v«,  another  genus 
with  similarly  rough  .^ales.  differs  from  ( tatirliOujn  in  having  the  si-ales  very  much  smaller,  about 
40  to  45  in  the  lateral  line,  instead  of  1^^  as  in  (Mirhthijs. 

OfttirfiJ/iifi'  I^mgMlorf  .MS..  <"u\  it-r  A:  Vak'ii(ifiint'>.  Hi.».t.  Nat.  I'oi.sK.,  Ill,  173. 1S29  {jaj^tnicutt):  name  only,  poasing  reference. 
fMirhtht/f  .InriitiU  <\:  KvtTnianii.  Fi'^lu''-  North  and  .Mid.  .Vmcr..  I.  H46.  lM9t;  [japoninm). 

104.  Ostichthys  pillwaxii  (Steindachner).     Fig.  52. 

Heat!  2.45  in  length:  «lepth  2.5;  ey<'  ,S.75  in  head;  snout  3.75;  maxillary  1.9;  interorbital  7.3; 
I).  .\ii,  14,  A.  IV,  11;  s<*ales  4-2^M>;   Br.  7:  gillrakers  short,  blunt,  al>out7-5. 

Body  obl«»ng.  eomjjressed;  <lorsiil  outline  somewhat  more  arehinl  than  ventral,  in  a  long,  low 
cur\*e  from  najH'  to  origin  of  .>^)ft  <lors;il,  thence  <lt*seending  abruptly  to  (*audal  |)e<luncle;  ventral  out- 
line straighter;  ba.**e  of  anal  abruptly  a.«<4'en<ling  to  caudal  jKnluncle;  hea<l  very  large  and  rugoee, 
mouth  very  large,  the  maxillary  n-aching  po-terior  e<lgeof  pupil;  supplemental  maxillary  very  broad; 
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tip  of  maxillary  (with  Buppleinental  hoDt;)  1, 25  in  eye;  jawe  a1>oiit  ecgiial.  the  lower  fitting  in  n  ileep 
noti'h  ill  tlie  up[>er;  jawx.  vomer,  uiiii  palatineH  with  broad  bandit  of  villiform  ttteth;  eye  larfK'.  hiKli 
lip,  far  above  axie  of  biwly;  iutenirbital  Hi>ace  narrow,  more  than  2  in  eye;  bonesof  ht-atl  rough  eviTV- 
where;  intentrlnUl  with  A  low  rougii  ridKi-s;  prenusatH  rough,  enilinK  in  3  blunt,  morv  or  te»<  i>errHt»l 
IKiinta;  preorbital,  jioFitociilar,  {ireo[>en;le,  Biiliopen-le,  and  operele  aII  xlronglj'  tootlie<l,  nii  enlar)t)!<l  spino 
at  anft'e  of  prco[ieri-lf ;  nap'  rii^cone,  with  ridf^ex  railiatiiijf  poi<(eriorly;  Itonen  of  mandible  nullah;  inlint 
<if  eat'b  hrani^himttetnil  rougb;  o[)ercle  with  ii  moderately  stout  Hpiiie  above,  itn  iiurfHce  ruguM';  i-aurlu1 
IHHluncle  Hhort  and  blender.  iti>  leiiji^h  alHiiU  e(|iial  to  iliamutOT  of  eye,  itji  least  width  3.''i  in  it^  lea^t 
depth,  whi,;!i  Ih  1.4  in  eye;  origin  of  Hpiiimis  dorsal  al)oiit  ei]iiidisiant  between  tip  of  fnoiit  and  Iww  of 
lirel  dorsal  ray,  almost  directly  over  \isuv.  of  i>ti^tiiiut;  dorsal  spinen  strong,  fiildin)!  well  in  a  uronve. 
the  fourth  lunged,  abiint  -.Ii  in  ht'iul;  lutie  of  Noft  ilorsal  very  obliipie,  H  in  head,  the  loii)^>Ht  my 
Hiightly  longer  than  Inw;  Hint  anal  »|iine  very  nhnrl,  the  third  ioii);ei<t  and  stronjteHl,  itw  length  ;(.L'ri 
ill  head,  tiase  of  anal  oblique  like  that  of  Noft  doival,  '2.!>  in  beail,  lim^cei't  anal  ray  eipialing  thai  ■>( 
soft  domal;  caudal  furkiil.  the  longerit  rayHalxmt  ^.1  in  hi-ad;  venlralf  Nhort,  reaching alxint  two-lift hx 
thediHtunee  to  vent,  their  length  aliout  2.2ri  in  head;  peetotal  cotertninoiui  with  veiitrali<.  il!>  lengtli  2 


Ftn,  51,— (WirftfAvji  pUhnuii  (Stelndschner):  t 


in  head;  sralex  very  largi',  lirm  and  ^cry  spinigprons,  each  Hsle  with  alxint  1(1  to  22  very  sharp,  t 
Mpines,  each  of  whi<:h  is  continued  tw  a  riitge  on  the  surface  of  the  scale;  lateral  line  following  ci 
Inre  of  bai;li;  naiieaiid  breant  with  strong  sidles;  cheekH  scaltil,  r(>st  of  head  naked;  haHi^  of  pe<' 
with  Biiialler  srales;  a  sheath  of  small  triangular  scales  at  Iiast'of  suft  dorsal  and  anal;  iiicndu 
of  caudal  fin  with  small,  spinescent  scales. 

Color  in  alcohol,  pale  yellowish  with  orange,  silvery,  brasy,  and  rosy  rffleclions;  liock  n 
spinous  donml  orange;  naiie  rosy  red;  hack  and  side  with  traces  of  about  3  or  4  rosy  slresks;  n 
parts  while,  with  some  rosy;  bmnchioHtegals  orange  at  base. 

The  color  in  life  wa.-  doubtlew*  deep  red  or  roi-y. 

This  apediis  differs  from  lliilntrarli'iii  lim-i  chiefly  in  the  innch  larfter  scales  and  llie  tnori'  mimi 
spiniH  on  thi-  .scales;  alsu  in  the  litrger  eye  and  in  having  but  I  eiilarKcd  spine  instead  of  J  h 
upper  e*lge  of  the  operele;  the  maixlible  and  mamillary  are  less  rough. 

The  above  <leserip(ion  is  Jiased  ni>on  No.  l).ViOfl.  n  s|M'cii]ien  12  inchefi  long,  obtained  in 
llonohihi  market  by  Mr.  K.  Louis  1k-nidt.  Ilinmgh  whose  kindness  it  •'anie  into  our  piM-'essinn. 
other  si>ei-iniens  have  Ixi'ii  s<'en  by  ns. 
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Oenm  91.  MYltlPRISTIB  Cavier. 

This  genus  is  closely  relate<I  to  IMtrt^nfni.t.  differinj^  externally  chiefly  in  the  absence  of  the  large 
spine  at  the  angle  of  the  preojH^rcle.  The  air-bla<Mer  is  «livi<le<l  into  2  part's  by  a  transverse  constric- 
tion, the  anterior  part  extendini;  to  the  otocrane.     The  plyoric  cteca  are  rather  few  (9). 

Species  numerous  in  the  tropical  sea.^;  gaily  colore*!  intiabitants  of  reefs  and  roi-k  pools. 

.Vyripru^iX'uvier.  Rciarne  Animal.  Ed.  2.  Vol.  II.  l-V).  lM2y  \  janAnut) . 
MyriopriMi*  iiill,  Pi^x*.  Ac.  Nat.  Sci.  Phila.  Wv'J.  >7.  Hmf-rKKnl  «jf)eninK. 
Rhamphohrryjr  iiiU.  Pr<H\  Ac.  Nat.  Soi.  Phila.  1^»>;>.  >7  t  ip»iriIopu*). 

a.  Sc-ales  large,  34  or  more  in  the  lateral  line. 
b.  Edge  of  opierrle  blaeki.«<h. 

r.  Dorsal  rays  !♦>  or  17:  scaler  40  to  43 multiradiatus^  p.  149 

cr.  Dorsal  rays  14  or  15:  •scale?'  larger.  34  to  lift. 

fl.  Fins  golden  in  life:  scaU"**  34:  I».  x-i.  H:  \.  iv.  \l  .    chrytifrr*,  p.  InO 

dfi.  Fins  red  in  life:  scaU^s  36:  I),  x-i.  15:  .V.  i v.  14 nifmrnetrinw,  p.  151 

bf}.  Edge  of  open'le  jwile:  scak-H  35  to  3>  sealti,  p.  151 

(Ui.  !?k"ales  smaller,  fewer  than  31  in  the  lateral  line. 

c.  Eilge  of  operele  hlaek:  a.xilhlaik:  xale^  fewer  than  XJ. 

/.  Scales  ;J0:  vertieal  fin**  with  fir^t  rayv  white murdjan,  p.  15'2 

ff.  Scales  ;^J:  verti<al  fin^  without  white  niys berndti,  p.  153 

€(.  Edge  of  ojH'rcle  silver>- or  j»ale:  axil  Tiieply  dusky:  H-ales  :i:J  arj^Sfromiu,  p.  154 

105.     Myripristis  multiradiatus  (ninther. 

Head  3  in  length;  depth  'l.'.\\  eye 'J  in  head:  snout  7:  .ina.xillary  1.1»;  mandible  1.9;  interorbital  3.9; 
I>.  \  or  .\i-i,  18  or  17:  A.  iv,  15:  scales  4-4(»  to  4.'^-o. 

Bo<ly  short,  deep,  a:;d  coiiipressi-<l;  «li»rsal  outline  evenly  convex  fn^ni  tip  of  snout  to  origin  of 
soft  donal;  ventral  outline  nearly  e<jiially  convex.  sc»niewhat  f1attene<l  under  ventrals;  head  short, 
snout  blunt;  mouth  small,  the  jaws  «*i|iial,  the  maxillary  reaching  jK^sterior  line  of  pupil,  triangular, 
the  jiosterior  .^ide  concave,  the  end  nearly  straiirht,  the  anterior  e<lge  with  a  few  blunt  teeth  at  the 
angle;  mandible  sm«Mith,  without  knob  at  tip:  no  di>tinct  notch  in  tip  of  up|>erjaw;  eye  moderate, 
s<unewhat  greater  than  post<Mular  part  of  head:  interorl>ital  sjjiice  neiirly  flat,  the  2  median  ridges 
i'onvex,  closi*  totrt'ther  in  front,  then  diverginj:,  then  coming  nearly  together  on  the  nape;  out«de  of 
these  on  the  najM'  <»n  ea<h  side,  4  >hort  divenring  stri.i-;  siilnirbital  rim  finely  serrate  on  both  edges; 
edges  of  oj>ercular  Ixmes  all  .*^erratc.  the  sernc  strongest  at  the  angles;  the  teeth  on  jaws  small,  in 
narrow  villiform  bands.  Scales  cmuparatively  small,  nmch  tlet'jjer  than  long,  the  e<lges  striate  and 
finely  dentate:  luimeral  s4-ale  small:  lateral  line  gently  archeil.  Origin  of  spinous  dorsal  slightly 
jKisterior  to  base  of  jK-ctoral,  the  >|)ines  slender,  the  first  l.K,  the  se<*ond  alxiut  1.2  in  eye,  the  others 
increa.'^ing  to  the  fourth,  the  last  very  short:  interval  l)etwe«'n  dor>«ils  very  short;  anterior  dorsal  rays 
slightly  ppMiuced,  their  leu'^th  alntut  2  in  head,  the  e<lge  of  the  tin  somewhat  concave,  the  last  rays 
alxmt  2.5  in  first:  anal  similar  to  .<ntt  dorsal,  the  anterior  rays  rather  longer  than  those  of  dorsal,  anal 
spines  graduate**  1,  the  first  very  small,  the  secon<i  s<nnewhat  laiver,  the  thinl  (considerably  longer  and 
stnmger.  its  length  alwuit  1.3  in  eye:  fotirtli  anal  spine  still  a  little  longer  than  the  third  but  mord 
slender;  caudal  fin  widely  f<»rked.  the  loU's  ♦Mpial,  their  length  about  1.2  in  head;  pectoral  slender, 
Us  length  e<|ual  to  that  of  cau<ial  lob<*s,  its  tip  reaching  lieyond  those  of  ventrals;  ventrals  short,  the 
spine  slender,  its  length  t^pial  to  ilianteter  of  orbit,  the  longest  rays  about  equal  to  snout  and  orbit. 

Coh>r  of  a  nearly  fresh  s{>e<'imen  (  No.  o:Ufi3i  fi.5  inches  long,  top  of  hea<l  and  upper  part  of  side 
rich  rosy  re<l;  lower  parts  and  side  below  lateral  line  j>ale  rosy  with  silvery  reflection;  jaws  rich  rosy; 
cheeks  and  ofn^rcles  r<»sy  an<l  whitish;  tip|K?r  half  of  e<ige  of  opercle  nisty  reddish  brown,  this 
exteuiling  to  shoulder-girdle:  axil  of  |M'ctoral  dark  re<ldish;  spinous  dorsal  pale  rosy,  anterior 
membrane  and  outer  part  of  others  orangi*;  soft  dorsal  {>ale  rosy,  first  ray  white,  outer  half  of  next  6 
or  7  rays  rich  rosy  re<i:  cau<lal  rich  rosy  re<l.  e<lirt^  paler;  anal  spines  white,  the  soft  part  same  color 
as  caudal;  |K^ctoral  pale  rosy:  ventmls  very  pale  rosy,  the  spine  and  its  membrane  white,  the  second 
membrane  deei>er  rosy:  iris  clou«le<l  red  alnue.  pale  yellow  Inflow 

Another  example  (No.  iKI4.H(h  was  re^l  in  life,  though  paler  than  .V.  mnrdjan;  side  coppery 
silvery;  black  opercular  Ixir  covering  axil;  first  dorsal  rosy,  distal  half  yellowish  orange;  soft  dorsal, 
anal,  and  catidal  deep  cherry  re<l,  the  e<lge  s<-arcely  paler;  pectoral  and  ventral  pink,  a  little  darker  on 
first  rays,  also  on  anal  rays  behind  last  spine:  iris  red. 
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Color  in  alcohol,  rather  uniform  yellowish  silvery,  most  yellow  al)ove,  most  silvery  below  lateral 
line  and  on  belly;  upper  edge  of  opercle  blac;k;  cheek  and  opercle  silvery;  axil  of  jUH'toral  dusky; 
fins  all  pale  yellowish  white;  upper  edge  of  eye  dusky,  the  rest  whitish  and  golden;  side  below  lateral 
line  with  about  5  broad  lighter  horizontal  stripes  showing  ])lainly  only  in  certain  lights. 

There  is  some  variation  in  the  number  of  rays  in  the  dorsal,  there  lieing  usually  17,  but  sometimes 
16,  and  more  rarely  18.     The  scales  in  the  lateral  line  vary  from  40  to  43. 

This  species  was  originally  described  by  Doctor  (liinther  from  a  small  example,  6  inches  long,  from 
the  island  of  Vavau,  of  the  Tonga  or  Friendly  (iroup.  It  seems  to  be  an  abundant  fish  among  the 
Hawaiian  Islands  and  at  Samoa.  Five  specimens  were  obtained  by  Dr.  Jenkins  at  Honolulu  in  1889, 
one  bv  Dr.  Wood  in  1896,  a  fine  series  was  taken  bv  us  at  Honolulu  and  Hilo,  and  it  was  obtaineil  bv 
the  Albatross  at  Laysan  Island.     Our  numerous  8pe<nmens  range  in  length  from  3.8  to  7.5  inches. 

Mijripristis  muUirwHatti*  Gtinther.  FL«»che  der  Sndsec,  I.  93,  1874,  Vavau,  one  of  the  Friendly  Islands;  Jenkins,  Bull.  U.  S. 
Fish  Comm..  XXll,  1902  (Sept.  23,  1903),  439  (Honolulu);  Snyder,  op.  cit.  (Jan.  19.  1904),  628  (Laysan  Island). 

106.  Myripristis  chryseres  Jonlan  &  Evermann.     "Prt?iu."     Plate  VI. 

Head  2.75  in  length;  depth  2.5;  eye  2.4  in  hea^i;  snout  5.5;  maxillary  1.9;  mandible  1.8;  inter- 
orbital  5;  D.  x-i,  14;  A.  iv,  12;  scales  4-34-6. 

Body  short,  stout,  and  compressed;  dorsal  profile  evenly  convex  from  tip  of  ^nout  tx)  origin  of  soft 
dorsal;  ventral  outline  nearly  straight  to  origin  of  anal,  whose  base  is  e<iually  oblique  with  that  of 
soft  dorsal;  caudal  pedum^le  short  but  slender  and  not  greatly  compressed,  its  length  from  bane  of  last 
dorsal  ray  to  first  short  spinous  caudal  ray  1.3  in  eye,  its  lea«t  width  al)out  3  in  its  least  depth,  which  is 
1.8  in  eye;  head  heavy,  short;  mouth  moderately  large,  the  gape  in  closed  mouth  reaching  vertical  of 
middle  of  eye;  maxillary  very  broad,  triangular,  reaching  nearly  to  vertical  of  posterior  line  of  eye, 
with  a  broad,  curved  supplemental  border;  surface  of  maxillary  roughly  striated,  anterior  edge  near 
the  angle  strongly  dentate;  lower  jaw  strong,  somewhat  projecting,  the  tip  with  2  rounded,  rough 
prominences  fitting  into  a  distinct  notch  in  upper  jaw;  teeth  short,  in  narrow  villiform  Imnds  in  jaws 
and  on  palatines,  a  small  patch  on  vomer,  none  on  tongue;  eye  very  large,  orbit  excee<ling  postocular 
part  of  head;  lower  e<ige  of  eye  on  level  with  axis  of  body;  snout  short,  2  in  orbit;  inti»rorbital  space 
nearly  flat,  strongly  rugose;  2  long  ridges  from  preorbitals  to  nai>e;  outf^ide  of  these  a  short  ridge 
lieginning  above  front  of  pupil,  extending  backwark,  and  branching  upon  na|)e;  supraocular  ridge 
spinescrent  posteriorly:  suborbital  narrow,  strongly  dentate  below,  upper  e<lge  in  front  somewhat 
roughened;  ojwrcular  bones  all  strongly  toothed;  opercular  spine  short  and  obscure  (stronger  in  most 
of  thecotypes);  dorsal  spines  slender,  fifth  longest  and  strongest,  its  length  2.5  in  hea<l;  first  dorsal 
spine  somewhat  posterior  to  base  of  pectoral,  its  length  2  in  eye,  spines  gradually  shorter  from  fifth; 
space  between  dorsals  very  short,  about  equal  to  length  of  tenth  spine;  dorsal  rays  long,  length  of 
longest  a  little  greater  than  orbit,  last  equal  t4>  pupil;  first  anal  spine  very  short,  second  short  and 
triangular,  it«  length  about  1.5  in  pupil;  third  anal  spine  long,  strong,  and  straight,  longer  than  fourth, 
it«  length  equal  to  diameter  of  orbit;  fourth  anal  spine  slender,  its  length  1.3  in  orbit;  anal  rays  longer 
than  those  of  dorsal;  caudal  widely  forke^i,  lobes  equal,  their  length  1.5  in  head:  j)ectoral  long  and 
narrow,  its  length  1.4  in  head,  the  tip  reaching  past  tips  of  ventrals;  ventrals  slender,  pointe<l,  nearly 
reaching  vent  and  nearly  as  long  aa  pet^toral. 

Scales  smaller  than  in  M.  murdjan,  numl)er  in  lateral  line  34  in  type,  35  to  38  in  some  of  the 
cotypes;  scales  strongly  dentate,  and  striate  near  the  edges;  a  strongly  dentate  humeral  scale. 

Color  in  life,  bright  scarlet,  centers  of  the  scales  paler;  a  blackish-red  bar  behind  and  on  edge  of 
opercle,  continued  as  red  (not  black)  into  the  axil;  first  dorsal  golden,  with  red  l)asal  blot<'hes  nn 
membranes;  second  dorsal  golden,  with  crimson  at  base,  spine  and  first  ray  white;  caudal  golden,  first 
ray  white  above  and  below;  anal  golden,  the  spines  and  first  ray  white;  all  the  vertical  fins  narrowly 
edged  with  re<l;  ventrals  mostly  pink,  with  golden  wash  on  first  rays;  pect4)ral  plain  crimson;  axil 
light  red. 

Color  in  alcohol,  yellowish  or  orange  white,  the  edges  of  the  scales  paler;  some  of  the  scales  with 
small  brownish  dustings  on  the  edges;  edge  of  opercle  black;  opercle  and  cheek  somewhat  silvery: 
fins  all  pale  yellowish,  without  dark  edges.  In  some  individuals  the  general  color  is  more  silvery,  and 
in  one  example  (No.  04860)  the  axil  of  the  pectoral  is  somewhat  dusky.  In  life  the  color  is  more 
scarlet  than  in  M.  murdjan  and  the  fins  yellow,  not  red  as  in  the  latter  and  all  other  Hawaiian  species. 
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MfrifiriMa  chry""*'  ^  clone  to  Jf.  miirdjan.  Itoiii  which  it  iliffer?  in  \\\v  mnallt^r  sfalce.  lai^r  i-yv, 
lew  bbH'k  in  the  uxil,  und  the  abaeni-c  •>(  bluck  ^\^  lo  the  ilorml  ukI  iuuI  lina  iw  in  the  life  iy>lani 
klnjady  nuItMl.  tlie  yilliiw  fina  being ih..'  in'.iet  ci>nM]ii(iiou6  chHnu.-tfr  in  Wtv.  It  twii'hnia  len]i;th  i>(  9 
or  in  inches  luui  Ap]NMr«  to  be  moder^iidy  aininilaiit  at  Honolulu  untl  lliLo. 

Tyt*.  Nil.  SWS',  I    S.  N.  M.  (6eld  N...  034ti3), »  (riB-i-imwi  «  indies  lonjt,  olitaine>l  Hi  Ililo.  Iluuaii. 

Our  collectioni- i.-iiii[aia  17  excelleni  K^iecimen!^  from  Ilonolula  iidiI  Hilu,  nui^ug;  ill  Imgtli  from 
4  to  A.  5  inches. 

MtrtptiMtetirtiiTrt  Jor-Inn  &  Evennum.  BnU.  I'.  S.  ni>ti  Couiin..  XXH.  IWJ  lApr.  )1,  IBIU>,  i;i.  HUe. 
107.  KrripriKtU  Bymmetricus  Jorvlau  A  Evennann.     fUl*  3(. 

Bai4  3.2inlenglti;  depth  2.4;  eye  :>.2  in  liea<l;  nu>al  ^■.  inUrorbitftl  3.8;  H.  x-i.  ir>;  A.  iv.  14; 
P.  1, 14;  V.  1.  7;  ««ltiw  4-36-6. 

Body  eionKBt«i  lii'i-p,  comprweed,  ^ivateetdeiilh  abiiut  midway  hptwepn origin  'if  wiitmlH&udMud; 
npiwr  and  tower  protili'S  evenly  convi-\;  liead  miiiprrteed,  as  long  as  deep,  itit  width  1.7  iu  itx  K-nglli; 
anout  short,  broail.  hhiut,  and  sleep;  ii|>]>er  prolite  nf  head  i^^niight  from  above  nietril  to  i>oci|M)l;  i>y« 
very  large,  high.  Imr'tly  impinging  n]ii>ri  the  upper  pro  tile  of  heail,  I  ttniUmeler  greater  than  pootfMTular 
icpon;  month  ven*  large,  oblique;  ]ii:ii)>lible  alightl)'  projeclinK  and  re«chiiig  poHteriorly  lo  below 
poaterior  rim  of  pupils  dietal  expHniU.'i  <.'Ktremity  of  maxillary  2.35  in  eye;  several  enlftiged  blunt 
teeth  on  ouler  froiil  e'lges  of  mandil>lt-;  teclh  iu  jaws,  on  vomer,  and  jEdatinea  very  fine,  in  buidH; 
tongue  thick,  poinlfi,  I'ree;  euborbilal  rim  narrow,  finely  semte;  lower  [losterior  margin  of  maxillary 
amooth;  JipH  rather  (liiik  and  flet^hy:  iiii-itrilB  cloee  togelher.  piwterior  very  large,  cluse  lo  front  rim  of 
ortnl;  bonea  of  heail  nil  finely  serrate:  <i|iercle  with  well-de^-elopeil  f-plne;  gill-opening  large,  filamnits 
large;  gillrakerx  loni?,  line,  the  longest  liuiiK-rthan  longest  gill-G lament;  peendobranchiM' very  taige;  dor- 
sal spines  slender,  mharp,  first  2.'h  in  li^ad.  MX-imd  2.1.  third  2,  fourth  1.9,  lenlh  11,  ami  laet  3.fi;  soft 
donal  with  anterior  rays  elevated,  pniiluiiii  into  a  point  which  projects  beyond  tip  of  [Kwlerior  rays 
when  fin  i»  de|irevw^i,  lirst  ray  1.4  iu  hea<l.  third  1.35.  and  la^  3.75;  anal  spinei*  gradualeil  (u  last, 
thinl  enlargeil,  2.5  in  head,  fourth  2.V;  .w,flaiial  Kimilar  to  eofldonMl,anteriorniys  produced,  firvt  1.4, 
third  1.3,  and  laat  4.0;  caudal  elongate,  deeply  forked,  tlie  lobra  jHiinled,  1.2  in  head,  and  reaehing 
slightly  behind  lijw  of  ventrali';  ventrals  shar|i -pointed.  1.4  iu  heiul,  spine  2.2;  iwvliil  peduncle 
elongate,  ctimpreeeeii,  iln  length  \.ti  and  its  depth  3.2;  Bcalef  Urge,  finely  ctimoid,  drcp  on  middle  of 
side;  lateral  line  ronning  obliifuely  ))aek.  slightly  carved  at  fitvt,  and  puvterioriy  along  upjivr  side  ol 
taudal  |>.'<liitii']i';  i  rudimentary,  slender.  «liaq»-point«d,  graduateil  ray»  along  upper  and  lifWer  eilgm 
of  caudal;  scales  narrowly  imbricateil  along  inidille  of  ni^e. 

Color  in  alcohol,  pale  slraw-eolor;  fins  paler,  except  the  anterior  dunad  and  anal  myi-,  which  are 
grayish;  margin  of  o|:ercle  alMive  blat-kiiih;  axil  of  pectoral  black. 

This  I'pecies  was  found  Ixith  at  Hnnululu  and  Hilo,  but  dots  not  iipjiear  Iu  be  common  at  irilher 
place.     Uur  4  si>ecimenH  eaoli  about  5  inchi*  long. 
Msriprutu  rymmrtricul  JunlHn  &  Evi-muinn,  Hull,  r  S.  tlah  Cumin..  XXII.  IVtl  (April  11,  l9tB),  171.  Hllo. 

108.  HyripriatlB  aaalei  Jenkins.     Fig.  53. 

Head  3  in  length;  depth  2..i;  eye  2..i  in  heail;  snonl  5;  maxillary  l.S;  interorbital  4;  D.  j-i, 
1.1;  A,  IV,  13;  1',  i,  15;  V.  i,  7;  scales  4-.f7-8. 

Body  elongate,  deep,  compresseil,  greatest  depth  at  about  tip  of  jiectund;  upper  and  lower 
profileH  about  evenly  convex;  head  i'i)mpre«!4ed,  rather  elonpiic,  a  titllr  longer  than  deep,  ite  width 
l,N  in  its  length;  snout  short,  broad,  blunt,  convex,  steep;  upper  proHle  of  head  nearly  straight  fr«ui 
above  nostril  to  occiput;  eye  large,  bi^lh,  hardly  impinging  ufx-in  the  upper  profile  of  head,  about 
equal  to  postocular  part;  mouth  large,  nblique;  mandible  slightly  projecting,  reaeliiui;  below  piwlerior 
rim  of  pupil;  distal  expanded  extremlly  of  maxillary  1.7  in  eye;  teeth  sharp,  minute,  not  rnlar^nl 
on  eilges  of  jaws;  teeth  in  jaws  an<l  on  vomer  and  palatines  in  bands;  tongue  elongate,  roiindnl,  free; 
suborbital  rim  narrow,  finely  serrate:  lower  posterior  maii^n  of  maxillary  smooth;  I ipH  rather  thick, 
fleshy;  nostrils  I'loee  together,  poster! nr  very  laige,  cloF*e  to  front  nm  of  nrtut;  bonmon  brail  all  finely 
t«rrate;  opercle  with  wel1-<]eveloped  tipine;  gill-o|iening  large,  filanientfi  larice:  gitlt^ker"  long,  line, 
longest  longer  than  longest  gitl-filaiuentA;   peeuilobranchi^  very  large,   free  for  distal  half;  donikl 
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BpinpH  Hienilpr  Hhan  ^^^  ^^  ntcoii  1  2  thinl  1  n  tenth  4  6  laiit  3  in  h<v\  iintiritr  lor^al  rayn 
elonpite,  I  luntlj  po  nteil  »«  m  i  nn  1  "  liwt  "i  5  tli  rd  anal  h|  mt  large  2  1  in  hewl  m  ft  anal  Kiniikr 
to  wi[t  ilonal  Heioiiil  raj  1  T  IbkI  6  4  LAilal  clon)^t«  forked  llie  lobnt  p<inte<l  jxritonil  i<iiiiill, 
pointed,  1  5    central  I  *>   s|iini.  2  25    maien  \Mge-    linel}  ctenoid    latet«l  hut.  slighlli  cui  \<.x,  running 


Kl.*.  M— .l/j/ri>irr*:< milH  Ji 

down  obliquely  tn  liatie  of  i-aii<lul  along  u|>)>er  itidi 
tTradiiBteil  ray«  alwt;  and  Ixilow. 

Color  In  ali-oliol.  jiale  lirown,  or  browninh  wliil 
ed);e)i  of  gill-o)ienin);  iir  in  axil  of  |>u(;lor!il. 

TJiiN  HinH-lm  in  known  only  from  the  tyi>e  and  1 1  otlier 
Hiinoluln  in  1X8!),  ranging  in  length  from  '2.'I  to  5.25  inchisi. 
JfllrijirB(u»en(ciJBukiii».  Bull.  Ca.lTuhroniin.,  XXII,  IW«  (Sept.  SI,  190 

109.  KTripriatia  murdjan  (ForekAl). 


if  ij»u<lal  {leilunclp;   4  ulemler,  tiliarp-)H> 

littM  {«!(■  or  whitiuh;  no  bltu-k  or  ]it--w 

■xaiuple;'  colli'fted  liy  I>r.  .li'nkii 


■  U'u." 


I'latc  V. 
ixillary   1,75;   inlerorliilal  4/J 


Head  2.75  in  length;   depth  2.3;   eye  2.4  in  head;   tmoii 
D.  i-i,  14;  A.  IV,  i;i;  P.  i,  14;  V.  i,  7;  wales  4-28  to  .W-7. 

Body  elongate,  ratherdeep,  conijiresned,  itMgreat**t  depth  alioiit  bawe  of  ventral;  head  rather  liirci-, 
itn  depth  about  equal  to  ila  length;  Bnout  bhint,  oMnoe,  broad,  ita  upper  profile  eonvi-s,  l)eyo(i'l  whiiOi 
the  upper  profile  of  the  head  ii<  nearly  i<tiaight  from  above  tlie  iioctril  to  oi'ciput;  eye  very  large,  bigli, 
hardly  impinging  upon  the  upper  protiie  of  head,  and  itH  iliaineter  nearly  egnal  to  i>o»iloeular  part  of 
head;  mouth  very  large,  obUque;  luandible  slightly  projecting,  and  niaxillan-  nut  reaching'  pin'teriorly 
to  below  posterior  margin  of  eye;  diatat  expanded  extrendty  of  maxillary  l.fiS  in  eye;  wveral  enliirjied 
and  blunt  t«'th  on  the  outer  front  edge«  of  jawe;  teeth  fine,  in  broail  banilci  in  jaws,  on  vomer,  ainl 
palatinef;  tjmgiie  rather  thick,  pointed,  free;  puborbilal  rim  narrow,  linely  wrnitt';  lower  imsterinr 
mai^n  of  masillary  with  blunt  denticutation)!;  lips  rather  thick  and  fleshy;  noatrilii  very  il'w 
togelber,  the  posterior  very  large,  close  to  front  rim  of  orbit;  bonew  on  liea<i  all  finely  p^ernite;  oiM'rde 
with  weli-developi'd  Hpine;  gill-ojiening  large,  fHamenta  large;  gillrakem  long,  fine,  the  1ongii<t  longer 
than  longest  gill-tilanienb';  |»ieudobranchiie  very  large,  longer  than  gill-filamentf;  dorwil  ppiren  rather 
slender,  first  wjiinc  :i.ri  in  bead,  Heeond  2.8,  thinl  2.25,  tenth  6.8,  and  eleventh  4;  anterior  dorsal  myc 
the  highest,  ba«-  of  fin  2.:i  in  head;  origin  of  soft  anal  hehinit  soft  dorsal,  base  of  fln  2.5  iu  bead,  ante- 
rior rays  highest;  thinl  anal  apine  enlarged,  e(]ual  to  fourth,  which  is  slender;  caudal  rather  Hnnll. 
forked;  pectoral  amal!;  ventral  reaching  t«-o-thirds  distance  to  anus,  1.7in  head;  ventral  spine  slender, 
2.2  in  heail;  caudal  |)eduncle  elongate,  conipreaneil,  its  length  i.'l  in  head  and  its  depth  :!.();  wales 
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\ntv^,  rtenoi'l.  'Wp  nn  niM'lli'  of  •'i'lc.  latfRtl  line  >ibli<|iii'ly  ciirviHl  at  firvt,  then  ninning  nbliquely 
cliiMH  Id  luw  cif  ••amUl,  al.-vi  nninini:  "lilitiuely  alon^  iipjier  H<le  i>f  I'auilal  peiluncle;  4  rudimentary 
i3iuil»l  ray^  alxivr  ami  Ih'I"u.  nli'iidcr.  >liar|i  jxiinteil,  and  ftrailiiateil. 

(.'•iliir  in  lifi',  n-<l.  the  ti-iili-r  "S  <-ai'li  w'alr  imle;  a  hiai-k  liar  at-niai  opercular  rvgiim  ilown  Ut  axil 
iif  jiectiirah  lirvl  <lii[>al  ultli  [link  )'|>ineM.  iiieTiibrane^  of  Itasal  half  tranplucent  ptsrly,  of  upper  half 
iimnKe-yellow;  wift  d<iR9ul,  atial,  anr|  i-audal  iTini3<in,  the  lirat  rays  white  in  each  cai^:  pectoral  red,  Us 
axii  Macki.^'Ii  hli""l-re.l.  Another  i-xaniple  ( No.  0:(4h7i  was  deep  hrii*k-rHl  in  life;  the  ojiercalar 
lilotrh  viTv  [ilain.  iiiH inline;  axil;  Hrst  don>al  "ninze.  wliilit^h  at  ttase;  lobt^  of  sei'ond  dorBsl, anal,  and 
I'auda]  lar^ly  Ma>-k:  s<<fl  anal,  i-audal.  am)  ventral  with  limt  ray  white:  irif  re<l. 

In  alo'liol.  [liile  )<tran--i-olrir.  lin!<  plain  and  ]<ali'r;  upper  mat>tin  of  nperi'le  and  axil  of  pectoral 
l>lacki)<li.  ' 

I>et<cril>pil  friini  an  example  iii:i4t^  i  taken  at  Honolulu. 

Thi»<  ^^i-etiiv  i.^lhi-i-onimon  /">"if  Hawaii,  a f<-<xl-li^halwav»  in  the  uiarket»>,  taken  in  rock v  places 
with  the  hook-  The  native-  hav,-  a  cnrions  n-eth-l  -f  ri^hin>r'f'»rit.  A  live  imlividualof  the'sameor 
a.-liBiely  ri-laie-l  -i>*-.'it-s  isadacheil  t..  a  linf  and  dro].]-^!  in  the  water  in  front  of  the  riK.'k)' inhaMled 
liy  the  l"'i.  Hh.-n'.  with  tin~  spniid.  il  aroii>u-M  1h<-  eiiinily  :t  its  rivalp,  who  at  oni-e  attack  it.  They 
are  then  drawn  iipnani  in  a  m-l.  and  one  of  ihi-ni  takc^  the  [da.'e  nf  the  lir>.-t  decoy. 

ilur<'oll.-.'tion>:<-untain  L'.^  ^iK-.-inien!<  [r<>rn  llnnMluhi,  1 1  do.  and  Kaihia,  rai^nnK  fnmi  4  to  11.2.'> 
inchei'  in  lenirth.     SjHTinH-n:'  wen-  ali"!  »'rnri-<l  l.y  the  Alt-aln^'  at  J^yxan.     The  ?|i«cies  is-abnnilant 


Imv.  111.  92.  Pin.  LXI  and 
i.   Ak.  Win.  Wirn.LXX.  1*00  Wi 

Ilrinululul:  Enydrr.i-p.  cl(.  (Jan. 


Body  eloniniit' 
depth  lew  ihiin  it- 
of  head  straight  frr 


nl  It  f!reate»<t  de|>ili  al  liaw  of  ventral;  head  large,  compresBed,  it« 
Il  -h  rt.  1  lunt.  I  onvex.  iti^  width  about  twice  ita  length;  upper  profile 
iHiHI  lo  o<ripiit;  eye  large,  high,  its  diameter  a  little  leee  than  poeterior 
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IHirt  •>[  henil  am)  itfi  upper  rim  lianlly  impin^ne  upim  upprr  proflle  iif  head;  ninuth  very  Ihivc, 
i>hli<]ue:  manilible  Hli)!litly  projii'tiiig.  the  maxillary  nut  reaching  poHtbrior  iiiarifin  of  eye;  cliHtal 
I'xiMfiilcd  extremity  of  iiiuxillary  1.7  in  eye:  I'cvi'ral  enlarKtwl,  blunt  tv«tli  on  outer  fnini  vtlgeu  of  jaw 
and  Hiiles  of  niaiiilible;  teeth  in  jawH  tine,  in  ^irfmti  hands,  alwo  on  vomer  and  jialatintv:  tonf^ue  thick, 
pointed,  and  free  in  front;  nnl)iirbital  rini  narrow,  finely  serrate;  lower  pixitvrior  iimrgin  ol  maxillary 
with  blunt  denticulatinntt;  lipei  rather  thick  and  flmhy;  noetrilij  clotte  tntcether,  posterior  very  larj^e, 
I'loHe  to  front  rim  of  orbit;  l>onti<  of  heail  all  finely  (<errate;  opercle  with  well-develoi>e<l  sjiiiie;  gill- 
o|<eninK  lar^e,  tllamentH  rather  lar^;  ^rillrnkerx  lon^,  fine,  the longextlonfiit'r  than  lonfcestplt-filsnientij; 
{iseudobranchite  very  lar^e,  outer  |>ortions  free  for  half  their  length;  dorsal  spiiies  slender,  TirHt  :).4  in 
head,  second  2.S,  third  2.2,  fourth  2.2,  tenth  (1.4,  and  last  'X.H;  anterior  dorsal  rays  elevated,  prodnixil 
into  a  point,  first  l.H,  seismd  1.7,  and  laat  8;  first  and  second  anal  spinen  short,  tliini  2.6,  and  fourth 
2.K;  soft  anal  similar  Iji  soft  dorsal,  anterior  ray  1.75,.  third  l.K,  and  last  6;  caudal  forked,  loliefl  [xilnttNl, 
1.2;  pM'toral  rather  small.  pciinte<l,  1.4;  ventral  1.6,  reaching  0.f>5  distance  t<i  anus;  cauilal  peilundc 
eloni^te,  compr(>««ed,  2.2  in  Ix'ad,  its  depth  3.'J^\  scaler  large,  ctenoid,  deep;  lateral  line  slightly 
arc))e<),  runninK  oblii(uely  down  on  side  along  upper  part  of  candHl  pe<luncle:  4  rudimentary  caudal 
rays  above  and  Iwlow,  slender,  sliarp  pointed,  an<i  graduated. 

Color  in  life  (03:i70),  deep  red,  with  silvery  luster;  no  strijies  on  side,  a  blooil-red  bund  ai'ri>.<H 
f^ll-opening  ami  base  of  |>ectond;  fins  ileep  red,  without  white  edginjni,  distal  half  of  spinouH  dorsal 
shading  iiUn  orange. 

Color  in  al»)hot,  pale  straw-iidor,  fins  plain  and  iialer;  upjier  margin  of  opercle  blai-ki^h,  and  axil 
of  [im-t4iral  black;  anterior  ma^rins  of  mjft  dorsal  and  anal  whitish. 

r>e«i-ril)e<l  fnmi  one  of  li>  excellent  specimens  7  to  )'  inchtfl  long,  itblained  at  Honolulu.     It  was 


it  Hilo. 


Mvri,. 


.■nnanii.  Bull.  I',  g.  Fti 
.I'll.  (Intl.  19.  19M).  rtl 


!  (A|ir.  11.  1903).  170.  Honolulu  (Typf.Ko,  .Tl 


III.  Mjrripristia  arKyromus  Jonlari  &  Evermann.     Plate  27  and  Fig.  .V). 

heail;  snont  ■'i;  maxillary  l.«;  niandihle  1.(1;  interor- 
itral  outlines  alsmt  iiiually  and  evenly  convex 


lleaiUi.'iiiilenKlh:  depth  2.75;  eye  2.4 
bital  S.7h;  I>.  x-i,  l!i;  A.  iv,  l;i;  s.-alcs  4-33-.V 

Body  rather  long  and  ciimpreHwil,  doival  and 


from  snout  to  origin  <)f  anal  and  soft  liorsal  fins;  heail  rather  large  Init  short;  moiitli  moderate,  max- 
illary reaching  verticid  at  ]H)Sterior  e<lge  of  pupil,  the  exposed  i>ortion  broad,  triangular,  tin-  upper 
edge  concave,  the  end  rouiideil,  and  the  anterior  edge  with  short  blunt  teeth,  strongest  at  angle;  tip  of 


I> 
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npim'  i«>v  with  *  sballow  notch  rongbeneil  at  its  outer  (vlf;n>;  jnws  t.'qiutl.  Iu««t  fitting  into  thf  notch 
of  apfT  .md  with  2  patches  of  strong  blunt  t'loch-like  tal>en-le>  at  ha  tip:  eye  1arp%  ti«  iiiiiMIe  Ntinvi: 
hwel  I'l  lip  ot  npper  jaw;  iDterorbital  f'poci'  wiilc  an<1  *li)cIiUy  convfx;  ^  hiw,  nmrly  jimlifl  iiinJitin 
riilp's  f ri >iD  tip  oE  Bnout  to  n&pe,  iliveigins  slightly  at  tlwir  inidillu.  »notl)t-r  low  riilin-  fruni  sboie orliit 
bHi'kHi>r<i  to  nape,  and  another  backwani  aronml  orbit;  ridi;t«  on  napv  duvn^ot;  ^ulmrbttRl  narrow, 
tlmiliiti'  uri  tioth  edges;  opercular  bones  all  striate  and  dt^ntalc  at  thetwliM;  o|H-r<.'li-  with  a  shun.  Hal. 
triant'iiliir  spine;  scales  large,  rongb,  striata  near  the  e>lt!««,  ubu^b  an-  Bnt'ly  Iwittietl;  a  enriiaf  iif  1  nr 
h  imrtp-  MiiMlified  scales  acron  nape,  and  a  »«ri«f>  -if  Iriangnlar  enilcii  tdong  baws  nl  doi^l  and  aniJi 
■Iniil  10  "calee  in  front  of  doreal;  orifpii  of  domal  aboat  ovpr  luwi^r  liaae  of  peeturvl;  dunnl  npinn 
itli^niliT,  tlie  fimt  3.2  in  head,  third  and  fourth  luogeHt,  abont  txioal  to  orbit;  interval  iM-twii-ii  donnU 
rery  nhori;  anterior  dorsal  rays  somewhat  produii^.  their  leiiKlb  e>|ual  to  §nout  Hnd  fye;  vi\ik  uf  tin 
iMi>ni\i*.  last  rayn nearly  3,  or  equal  to  pupil;  annl  epineH  >!nulualt^,  the  fir«t  wry  small,  M^-ond  nhort 
bill  Bl-'ul,  third  mni-h  lonfcer  and  stoutest,  Ua  len)rtli  1.3  in  eye,  fonrtb  still  lonpr  am]  laor^  elondt-r; 
antrri'T  iinal  rays  proiluced,  their  length  about  tipial  tu  that  of  lon||n«l  dor^l  rays,  free  Hlet?  uf  Gn 
I'uiu-KM':  caudal  evenly  forked,  the  li>b«^e<|ual  to  length  of  head;  pectoral  loot:  and  pciintnl,  nsehing 
bvyimil  lips  of  venlral.s  about  1.3  in  head;  ventrals  shorter,  LIS  in  bead,  their  lipn  eignall}'  diotaut 
hctwii'n  iheU  basM  and  that  of  fintt  anal  ray. 

Li'liT  in  alcohol,  pale  yellowish- while,  brighltwt  above,  more  nilvery  on  side  and  hrlly;  opeivular 
Innen  with  fine  roun<]  brownish  !<|)e<'k»c;  eilRv  of  opercle  not  black,  soireely  dusky ;  axil  ilunky  innide 
biit  n-il  Hliowing  above  tin;  lin-s  pale  yellu wish- white  without  any  dark  on  edges. 

Type,  No.  50631,  I'.  H.  N,  M.  ( tield  No.  01»i2<J),  a  tbie  spednien  !l.5  inches  long.  ■•l)taiiH'<l  by  tts  at 
IIHo,  Hawaii. 

M.  arggrvmiu  is  related  to  if.  Iiernift.,  but  \n  distinicuinhed  by  Ihc  more  cleniler  lioily,  the  aUvnce 
of  black  lot  the  operilc,  and  the  [laler  axil.     It  doe»  not  appear  to  be  abundant  and  Is  repnwFiittil  in 
our  [-ollivdons  by  only  )S  s|ieci nielli.  raniriDk;  in  length  (mm  6.5  to  t>  inches.     All  Imt  tbo  type  are  Ifcin 
llonoluin, 
MfripriMii  ann;r-nH<u  JuMun  Ji  Evenaann.  tliill  V.  S  tlrli  Coiam..  XXII.  IWCt  |Apr.  II.  Itmi.  171.  Hil«. 

0«liB*  92    TLAXKSO  Jordaa  ft  SvarBann. 

This  itenu!'  is  iliNtinmiisbci  by  tlie  vry  lurvt  mouth  and  jirnjecting  chin.  Tin-  lowt-r  jnw  is  riin- 
flidentl'ly  more  than  hslf  Icni.'lh  of  head,  aiid  Ihe  chin  pwjecW  beyoml  ujipi-r  ja*.  In  the  stieciuf 
pri'jB-rly  referable  to  lluUic-iitnit,  the  lower  jaw  is  slightly  pntjeclinn  or  included  and  il«  Iraglh  »  Its* 
than  oiii->lialf  the  heail.  Kencwed  comparison  of  the  varied  formsseenis  to  ehow  that  ffainnunfhoiild 
be  itfganlwl  as  a  Bubgeiiiw  of  //(J»cnJr»*. 
FAuiiiKa  J..rdHn  A  EvertDHnn.  Fish<-«  Surlh  oni  Mid.  Am«r..  Itl.lSTl.  IMS  OMrioniui 


»  dlMlncl  (lul:  ililpn;  1 


U'bul. 


113-  Flammeo 


a  (ForakftI).     Fig.  66. 


Head  2.75  in  length:  depth  3.:;.'i;  eyeS.T.'^in  head  (3  to3.75);  snout  4.5;  intertirlntal  4.-^;  masillary 
S.lt;  B.  \r,  12.  lnnKest  dorsal  spine  2.2  in  h^tul,  ray  2.2;  A.  iv,  8,  louges-t  spine  1.6  in  tutui;  pectoral 
ixy  2;  ventral  ray  l.t);  scalef  4-38  to  44-i>;  open-iilar  spines  2,  about  eijnal,  rather  short;  pfeopBrcuIar 
spine  tibort. 

Hoily  oblong,  compressed,  very  spindle-shaped  in  large  examples;  rloiBal  outline  arched  (roiu  tip 
of  Hiioiit  to  caudal  i)eduncle;  ventral  out  line  leHi  an-heil  than  donal,  not  m  markeil  in  nuall  extuiipleti; 
htnui  snUwiic,  cornpre«ed;  mouth  larve.  nearly  borizoiilal;  lower  jaw  pmndnent,  producpd,  its  pro- 
duced tip  foniiing  a  straight  line  with  anterior  i>arl  of  head;  <mi-h  jaw,  vomer,  and  ptUatints  with 
blunt,  or  sliahtly  conic,  close-set,  rather  pavement-like  teeth,  1  on  tongue:  tongue  long,  narrow. 
roufi<l<^,  the  long,  narrow  anterior  part  »n<l  sides,  free:  maxillary  extending  to  anterior  edge  of  pupil 
in  liirge  examples,  nearly  to  posterior  erl^e  in  suihII  ones:  eye  high,  anterior;  tnterorbiul  flat:  first 
dorsal  spine  tw'i-thircls  second,  the  tbiril  the  l'<iigest,  tapering  evenly  from  it  to  the  last,  whicti  is  one- 
half  the  lir«t;  thlnl  soft  dorsal  longest;  cuudal  evenly  lorkcl;  fourth  anal  spine  tbree-fourtlie  of  third, 
the  latter  sheathed,  its  upper  part  almost  liiddcn  in  the  latter  when  fin  b  d^rt^wl. 
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Color  in  alcoliol,  rlull  mlvi-ry,  nith  bluish  rcfleftioiix,  ilarker  almve;  eii<;h  scale,  with  uftiiy  dark 
punctulatiDnf,  thi-st  more  luinitfrous  and  liistini't  in  the  (Histerior  centor  of  ea<-h  Bcalf.  ami  forming 
longitudinal  8lri]iin  along  each  row  of  waiefl;  upper  jMirtion  of  membrane  U'dire  lliircl  chirsal  wjiine 
black,  iiiakln)!  a  blatk  blotoh  im  tin;  other  Ijns  pale- 
Color  in  life,  dull  crimson  brown  or  inurcvin;  sides  silvery,  faint  ilark  stripesaiid  dots  along  rDWBof 
scaler;  lateral  band  in  a  distinct  maroon  stripe;  aides  of  head  much  dolteil;  eye  silvery  with  a  streak 
of  red  anteriorly;  spinous  dorsal  translucent,  the  base  and  tip  cipaijue  white,  the  outlines  irrej^ular,  a 
lar^e  blood-red  hlolch  on  anterior  -t  spini>s  ami  membranes;  soft  dorsal  maroon  in  front  and  at  hnr^, 
the  rest  pale  golden;  i-audal  maroon  on  each  lobe,  the  mi<ldle  dull  oraii)^;  anal  pale  yellowisti,  mcnj- 
braneflof  Hrxt  spines  maroon;  [>e<'Ioral  light  red;  ventralH  pure  whit«. 

The  above  deemption  from  specimen  03.174,  10.73  inches  long,  from  Honolulu,  where  the  Kiiecien 
is  rather  cbmmon  iii  the  markets 

Another  example  (No.  03407)  had  general  color  silvery  in  life,  lake  reii  on  back,  and  withdeei^T 
frtreak  along  lateral  line;  eye  silvery,  with  streak  of  reil  anteriorly;  l>elly  pale  yellowish  white;  2  i«r- 
allel  lines  ol  dark  s|iott<  on  anterior  15  stales  of  the  tirst  2  rows  above  lateral  line;  anterior  e'lge 
of  spinous  dorsal  white,  tniMiring  to  a  jioitit  posteriorly  and  below  a  transparent  bar  in  which  s]>ini's 
are  tinged  with  lake-red;  aaeriesot  milk-white  s|>ols at  baseof  spinous  dorsal  just  liehind  each  spine, 


Fill.  hK.—Flnmi 


the  first  the  liiphest  and  entending  in  front  of  jet  blai'k  ocellus  edgml  with  lake-rcl  which  extends 
over  Hrft  3  spines;  fln<t  3  rays  of  soft  dorsal  lake-ret),  then  tinge<l  with  yellow  over  fourth  and  liflli, 
and  the  rest  of  the  fin  more  or  less  lnins|iarent;  a  pale  yellow  line  on  soft  cloraal  along  upiMT  i^lgc  iind 
Itane  of  lin,  the  former  growing  narrower  itosteriorly,  fourth  anal  spine  and  first  ray  lake-nil.  rt'^^t 
of  fin  like  soft  ilorsal;  caudal  with  outer  rays  luke-reil,  last  outside  ray  above  and  below  white,  ci^ntcr 
colorless,  edge  pale  yellow;  pecl^iral  with  i>ale-red  tinge  on  rays;  ventral  i-olorless. 

Our  colleetions  contain  8  spe<'imen8  taken  by  us  at  Honolnhi  in  IHOl.  4  sei^ured  by  Dr.  .Jenkins  iit 
the  same  pla<-e  in  I8H9, 1  by  Dr.  Wood  in  1898,4  by  tlie  .i/6u(rniw  at  the  island  of  Makemo  in  181«!l,  ami 
many  others  obtained  by  Dr.  Jordan  at  8amoa  in  19012.  The  Alhnlroia  obtaineil  sjieclniens  at  llimn- 
lutn  and  Laysan  in  1W2.     The  speciee  has  lieen  reconled  from  (iuam  by  Mr,  Seide,  and  it  is  con 


irnmam  Fonl 


I-,  HisI,  : 


HotorinlnWBrmmam.  Kiii>\K 
HoiowtHnrmmmHinm.  Cuvier  A  V 
10O.  Iftlb  (Society  and  1'ai 
Hdloeaarum  chrulinnum  IthrcntK 


7\  DJidda;  .SrhncldiT,  Synl.  I..hlh. 
I.  JSO.  I>1.  ■.•*.  Hg.  I.IH  "       "" 

ii4e  Im  Nordl.  AliilcK.. 


eri  VAlritcienne*.  MW.  ^ 


TFiinikil), 
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.Uiu  ^mle.  Orrulniuil  l^pcn  Blriiop  Jfiuoiim.  I.  N'n.  I.  EB.  Ian.  Obub. 

-I  KWT.  Xoi-aiH  Hii-hi-.  in.  ».  pi.  IK.  liR.  3.  1><<9.  TnUti. 

.l.-fiiai.  Ball.  V.  S.  FiKh  rumin..  XXII.  1M!  (Sept.  33.  IMB).  HO  (Hnnoluln) 

.:;>.>l>,1u:  liirMn  l*lBnd.. 

„:..•.  FuwWr.  rrvc.  Ac.  Nb(.  Scl.Fblln.  IWL  Al.  TharatoB  lilaDd;  fnunc. 


EnjileT,  op.  elt.  (Jan.  ». 


1 13.  TUaumao  acTtbrop*  Ji>nlan  &  Kvvnnann.    Plate  VII  and  Kg.  67. 

it    tti.';ji-'unil  to  end  <>(  flap)  2.75  in  ten>cth;  <lt>pth  .t;  «>■«  Sin  heail;  moat  4;  nwxilkry  2.1; 

L  l.s.  iriU-inirbitiil  5;  D.  x:,  IH;  .\.  iv,  !l:  M'alrx  5-M-T.  5  rowii  on  dieek;  Br.  7. 
-  ■B"\\  '•l-U>ui!.  rather  slt-mier;  dunul  iiuttiiii-  in-nlly  ami  rather  evenly  rtirved  from  tipof  moat  to 
'irii^n  lit  Hifi  <torv«l,  inure  nearly  i)tni)t;ht  frcnn  tiii  uf  i>nont  to  na|ie;  vmtral  outline  Icm  i-onvex;  bead 
long;  snout  loI^;  and  jioinled;  riutxillary  l>ri>ail.  with  n  iilruDK  i<upplemental  Ixine  whiwe  lower  edge 
(orma  a  hroml  aiif^le:  end  <i(  inaxillari'  )>lii;liiiy  iinu'ave:  lower  jaw  lnn|t<  moi'h  projertiDg,  tip  proini' 
nent;  month  lar^.  not  tireatly  al>lii(u«;  iimxillary  iiiiarly  niu-hijiK  t'ertiral  at  ixMterior  line  of  papU; 
lipe  broad,  roiiiide'l.  and  suit;  I've  lartfe.  Inni'r  iilp-  of  ]iii{iil  on  aiiifoC  t)oil_v:  intenirl>ital  space  with  a 
brcMMl,  dial  low  xriM'vt  iM-lwet-n  low  ridLi-s.  1  '>n  i-hi'Ii  Hide:  ii|ia(-c  lielween  rid|fe  and  eye  with  ahor^ 
(.■urved  ri<lg«<:  nnjie  nii  each  ^dc  with  a  uroiip  of  a  or  1(1  i^hort.  (<Iiarp  rii^ceif,  diveigii^  backwud  and 


tn»- 


ending  in  short,  iihnrp  ■'pint'ti:  |>osti>riiir  fiart  <if  Hiipra'w.'ular  with  a  patch  of  short  spoes;  aoborital 
dentate  on  iti<  lower  e<li(i':  [ireorliilul  with  2  lihmt  ]>ni]ninenct-ii  in  front,  a  strong,  recurved  spine  below, 
ritlges  and  spinei'  on  il'<  iI|i[ht  mirfaiv;  ii|icn'nlar  txintv  all  Mrongly  Htrialr,  the  ftntc  endil^;  in  ihort 
spineo;  entire  Hurfui-t'  of  iutcropcri-le  irtriale:  ojienle  with  2  strong  )<iiine)>,  the  lower  tlie  rtronger,  its 
length  1.6  in  oriiit:  |iri-o|)en'le  with  a  very  vtronir  Hpine  at  angle,  its  lei^h  nearly  equaling  diameter 
of  orbit,  iti>  eurfwe  ^riaie,  anil  it>'  base  with  a  series  of  small  siiiires;  under  snrfat-eofdentarysompwhat 
roughened;  tmrbi'e  of  artienUr  bone  niiifh  rougher;  jawc  eai-h  with  a  bniail  band  of  villiform  teeth, 
the  outer  seritH  on  upjier  jaw  stronger:  a  narrow  series  on  each  ]>alatine  and  a  patch  on  vomer;  scales 
moderate,  the  mirfat-t-ii  usually  nt^rly  smooth,  the  e*)gFi<  finely  toothed;  a  eeriea  ol  strongly  striate 
scales  arrras  nape,  aud  a  ritrong.  Htriiiteil  plate  at  shoulder;  lateral  line  well  developed  little  airhed, 
with  alx>nt  4-^  poreii;  loses  of  luift  don<al  and  anal  each  with  seriee  of  mollified  triangular  scales;  caudal 
with  small  si-ales  on  liase  and  line  n-ules  on  membranes,  extending  well  toward  tips  of  oater  nys; 
ori^n  of  spinous  dorsal  in  uilvani«  of  tian-  of  pei-toral  or  over  middle  of  upper  opercubir  spine;  donal 
■pines  in  a  lirosil,  deep  groove.  niiHleralely  strong,  midille  one  longest,  2.3  in  head,  first  a  little  sh<Hl«r 
than  smut,  tenth  iiiori'  tliiin  half  eye;  donwl  myn  limgrr  than  spines,  longest  3.2  in  head;  firat  anal 
qnua  very  short,  seeund  atsnit  :l  liiii(-!<  of  ■■  >■■);:  thini  anal  spine  very  long  ami  strai^,  but  little  curred. 
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reat;hing  past  1)a8e  of  anal,  iti?  length  1.5  in  head;  fourth  anal  spine  hIiofUt  and  more  slender,  its 
length  2.25  in  head  and  eijualing  longest  anal  rays;  last  anal  ray  much  shorter,  1.6  in  eye;  iH»ctonil 
long  and  slender,  1.2  in  head,  the  tip  nearly  reaching  vent;  ventrals  shorter,  e<iual  to  snout  and  eye; 
caudal  forketl,  the  lol)c»8  ecjual,  not  strtmgly  divergent,  their  length  about  e<iualing  that  of  third  anal 
spine;  rudiinentary  eaudal  spines  5  alK)ve,  4  l)eIow,  strong  and  sharp. 

Color  in  life,  hea<l  red  above,  i)aleron  sides,  nearly  white  l)elow;  tips  of  jaws  rich  red;  side  of 
body  with  alx)ut  10  or  12  narrow  yellow  strii>es  separate<l  by  red  or  rosy  stripes  of  alxjut  sjune  width, 
thosi^  l)elow  paler  an<l  somewhat  purplish;  under  ])art8  purplish  or  pinkish  white;  the  stri{x.»8  lK»gin- 
ning  at  e<lge  of  ojx^rcle  and  ceasing  at  l>ase  of  ciiudal  peduncle,  which  is  rich  re<l  alK)ve,  lKKV)iiiing 
paler  on  side  an<l  l)elow;  membranes  between  the  first  and  third  <lorsal  spines  rich  blood-red,  tlmM* 
l)etwet»n  other  spines  white  at  l)a8e,  each  with  distal  jwrtion  lemon-yellow  in  front  an<l  re<l  behiinl, 
last  2  or  8  membranes  with  little  or  no  yellow;  dorsal  spines  jmle  rosy,  nearly  white;  K»ft  dorsal,  anal, 
|)ei*t/)ral,  and  ventral  with  rays  rosy,  membranes  i>ale;  ventral  with  a  little  yellow  at  Imse;  anal  spines 
somewhat  <lusky;  caudal  rich  blood-red,  paler  distally;  eye  red,  a  narrow  yellow  ring  around  pupil. 
Another  example  (No.  03041),  much  fadtnl,  was  bright  red;  strif)es  on  side  etjually  bright  golden;  lins 
re<l;  eclges  of  dorsal  membranes  pale;  no  markings  evident  on  tins. 

Color  in  life  of  another  example  (No.  03451),  8i<le  with  10  or  11  longitudinal  golden  or  yellow 
bands;  spinous  dorsal  more  or  less  white;  membranes  l)etween  first  and  third  dorsal  s])ines  more  or 
less  d€H»p  Vermillion,  except  the  uppiT  marginal  portion  behind  second  spine,  which  is  white;  a  red 
blotch  along  margin  of  membranes  just  before  each  of  the  other  dorsal  spines. 

Color  of  another  specimen  (No.  01^90)  when  fresh,  violet-rose  with  10  stripes  of  bright  golden  on 
side;  dorsal  re<l,  mottled  with  golden,  the  first  2  spines  deep  re<l;  soft  don»al  and  otfier  fins  rather 
light  red  without  edgings,  and  scarcely  darker  behind  thinl  anal  spine;  pec^toral  and  ventrals  }>ink;  a 
red  flash  ac^ross  cheek,  space  above  and  below  whitish;  temporal  region  deep  re<l;  iris  re<l.  All  these 
colors  fade  in  alcohol  and  the  fish  becomes  a  i>ale  yellowish  white,  the  Umgitudinal  lines  <m  side  show- 
ing faintly  as  duller  and  brighter  strii)es  of  yellowish  white;  fins  all  whitish  or  yellowish  white, 
membranes  of  spinous  dorsal  whiter. 

The  above  description  from  the  type,  No.  50633,  U.S.N.M.  (field  No.  03488),  a  specimen  9  inches 
long,  obtained  by  us  at  Honolulu.  An  examination  of  our  large  si»ries  of  cotypes  shows  but  slight 
variations,  the  characters  appearing  (juite  stable.  In  some  examples  the  upjier  oi)ercular  spine  is  the 
larger,  in  others  the  two  are  eijual;  in  2  examples  we  find  3  oi>ercular  spines  each. 

This  species  has  several  times  bt^en  called  I/olorentrum  argenteum.  The  sinn-ies  descril)ed  under 
that  name  by  Quoy  and  Uaimard  from  New  (luinea  rest^mbles  this  in  the  slender  l>ody  and  general 
coloration,  but  differs  in  having  the  lower  jaw  include<i,  eye  much  smaller,  mouth  smaller,  and  the 
preopercular  spine  weaker.  It  was  intende<l  for  Jfidocfutms  UtcieogniUitan  of  the  f^t  Indies,  a  species 
wrongly  cB\\ei\  pnnctatimmnn  by  Bleeker. 

This  is  one  of  the  most  abundant  s|)ecies  in  the  marketj^  at  Honolulu  and  Ililo,  It  reaches  a 
length  of  8  to  10  incihes.    Our  'M)  sjHJcimens  range  in  length  innn  5  to  10  incrhes. 

HitUxrntrum  ar<ienteum,  Steindatihiicr,  Pcnks.  Ak.  \Vi«8.  Wieii,  LXX,  1900.  492  (Honolulu  and  Liiysnn^:  not  of  ('uvi«r  t\: 

V'aleni^iennew. 
Flavkmco  scythrnp»  ioT^BW  A  Evemiunn,  Bull.  V.  S.  Fteh  C'omm.,  XXII,  1902  (Apr.  11,  1908),  174.  Honolulu. 

Genu  98.  HOLOCEHTBUS  Scopoli.     ''Al<iihL'' 

ikniy  oblong,  moderately  compressed,  the  ventral  outline  nearly  straight,  the  ba<'k  a  little  <»levated, 
the  tail  very  slender;  head  compressed,  narrowed  forwani;  operde  with  a  stn)ng  spine  a]M>ve,  ImIow 
which  the  edge  is  sharply  serrate<l;  a  strong  spine  at  angle  of  preo|)ercle;  orl>itaI  ring,  prcori»il:il. 
preo])er<*le,  interoiH»rcle,  subopercle,  occijmt,  and  shoulder-girdle  with  their  e<lgt»s  sharply  scrrntc; 
mouth  small,  tenninal,  the  lower  jaw  projecting  in  the  adult;  in  the  young  (which  constitute  the 
supfH)8ed  genera  WufnchichthyH  and  JthiiMffen/.r)  the  snout  is  much  prcnluced;  maxillary  broad,  striate. 
with  a  supplemental  Imne;  eye  excessively  large;  scales  moderate,  closely  ii!d)ricatt*<l,  the  postcri<»r 
margin  strongly  spinous;  lateral  line  continuous;  tlorsal  deeply  emarginate,  tin*  s])ines  usually  11, 
de]>re88ible  in  a  groove;  soft  dorsal  short  and  high;  anal  with  4  spines,  the  first  an<l  sec(nM  <piitc  small, 
the  third  very  long  an<l  strong,  the  fourth  smaller;  caudal  widely  forktMl;  lK)th  lolx's  with  the 
rudimentary  rays  spinelike;  ventrals  larg(»,  i,  7,  the  spine  very  strong.  Si>ecies  numen>us,  remarka]>le 
for  the  development  of  sharp  spines  almost  everywhen*  on  the  surface  of  the  body. 
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Uolocnttnu  Bloch.  Ichlhyol..  VII.  46.  1767  y*ogtt). 

HolocnUhru*  ik-'opoW.  Int.  Hi.«t.Nat..  149.  177S  iroffnilu*):  misprint  for  WtlitmUrn*. 

Rhynckifhthy*  Cu\ivr  &  VHlencirnni's.  Hist.  Nat.  Poiss..  VII.  540.  1K31   yptUimidii':  young). 

Rhimibtryx  ii'iW,  I*n>c.  Ac.  Nat.  ."^i.  Phila.  ls«;j.  '^M  ihrnr/ii/rht/nrhu*;  young ». 

Snrgormtrtm  Fowler.  Proe.  .\r.  Nat.  Sci.  Phila.  iyi>l,  SM  {Uo). 

Hoiftcmtrum  of  authors  generally. 

a.  Two  opercular  spines. 
6.  Head  3  or  more  in  length  r.i  to  3.'2r>;. 
c.  Eye  rather  large.  2.75  to  2.9  in  head. 
d.  Axil  of  p**<"toral  gniyish;  spinous  dorsal  mainly  Mark:  head  S.iS:  depth  2.75;  dornal  rays  13: 

anal  niys  9:  s<-aU*s  4-4s-8 diad^ma,  p.  159 

dd.  Axil  of  pe<'tonil  brown;  Hpinou^i  <lor*;jil  niaiiiiy  paN-:  head  :>;  depth  :J;  dorsal   rays  14:  anal 

rays  10;  s<-ales  4-47-7 micragiomus,  p.  160 

cc.  Eye  rather  small.  :i.4  to  1.7  in  hejul. 

f.  Mouth  rather  large,  maxillary  renchitii;  ImvoihI  {MKit-rior  margin  of  pupil $tpinifer,  p.  161 

er.  Mouth  rather  small,  maxillary  n-.nhin^'  alw.ut  t<.  front  margin  of  pupil. 
/.  Eye  eomjuirativfly  <imall.  !.'>  in  lu-ad;  di.r^al  l»rii;ht  r»*<|-.  side  »*ith  longitudinal  violet  >>ands...^r(//Arartu(, p.  161 
J/.  Eye  eomp»iraliv<*ly  larg*-.  :;.l  in  h«a«l:  -ulr  with  altt-rnating  longitudinal  n*d  and  white 

liands;  d<>rsiil  pale,  with  Iaru'«'  rvl  -pots  lu-ar  <-<ltr«- puncttUitfimus,  p.  162 

M).  Head  le?**  than  3  in  U'ligth  .  J.s  i  xanthtrythrw,  p.  164 

aa.  One  o|»er<'ular  spine enttifrr,  p.  \€£> 

114.  Holocentrus  diadema  I^uv[KMlf.     ^'AlniUi  hdahpn.''     Plate  X. 

Head  3.25  in  leii^h;  <lej»th  '1.1^\  i\ve  iMHii  head:  .^iioiit  :J.S:  maxillary  3.1;  interorbital  4.5;  D. 
XI,  13;  A.  IV.  9;  1*.  i.  13:  V.  i,  7:  sialerJ  4-47-7. 

Body  elon^te,  «U-ep,  rompR'ssi'd.  i:reatt^st  "Ifpth  alnnit  ini<lway  iKJtweeii  cirigin  of  ventral  aiid 
anal;  upper  and  K>\vit  proHU'.<  evenly  ronvt*x:  hea<l  conipn^sjstMl,  lon^r  than  deep,  iti»  wi<lth  half  it« 
length;  nnoiit  .^hort,  hn>ad.  l>hint.  .<te»p:  iipjKT  profile  «>f  head  slightly  convex,  eye  very  large,  imping- 
ing upon  up|>er  pndile,  anttTior,  the  j»o.»;teri(>r  margin  of  pupil  a  little  l>efore  middle  of  head,  and  ita 
diameter  a  little  les.-  than  jHistiMiilar  re<:ion:  mouth  small,  slightly  ()hli(|ue;  maxillary  reatrhing  a  little 
lieyond  front  rim  of  orhit,  hut  not  to  pupil,  small  an<l  its  distal  expande<l  extremity  1.6  in  pupil;  teeth 
in  jawR,  on  vomer  and  palatines,  p<»inted.  <Towdt'<l,  small;  tongue  i>ointed,  free;  8ul)orbital  rim  nar- 
rf)w,  finely  serrate:  lij^s  thirk,  Hesliy:  no.<trils  rlose  t«>gether,  antericjr  very  large,  close  to  eye;  bones 
on  head  all  finely  serrat^^  tlu'  ojK'nle  with  2  \\fll-<levelo|HMi  spine.s,  the  upper  the  larger;  preopercle 
with  a  strong  >pine  reaching  U  yond  gill-opening;  gill-opening  large,  filaments  rather  long,  gillrakerB 
ccimpressed,  short,  in  mo<leratc  numiRT:  pst^udohranchiie  large;  dorsal  spines  sharp,  pointed,  first  3.5 
in  head,  sei^ond  2.2.  third  l.s,  fourth  l.f'»,  eleventh  4.2;  anterior  dorsal  rays  produce*!,  ]:)ointed,  third 
1.6  in  head,  la«<t  5:  third  anal  spine  enlanjcd  1.3,  fourth  2;  anal  similar  Uy  soft  dorsal,  first  ray  longest, 
1.5,  last  4.5;  cau<ial  rather  small,  deeply  forke<l;  i>ectoral  1.7;  ventral  1.1;  caudle  peduncle  elongate, 
compressed,  its  length  l.s,  depth  '.\.x. 

Color  when  fresh,  side  and  u[»jkt  parts  rosy,  deep  or  dark  re<i  in  life;  al)Out  11  very  distinct 
horizontal  white  lines,  the  upjKT  narrower  and  .somewhat  rosy,  these  separating  a  corresponding 
number  of  n>sy  lines:  head  with  i>  ohli<jue  white  strifR'S  on  cheek,  interspaces  rosy;  spinous  dorsal 
deep  bkKxl-n^l,  fading  to  hlaj-kish:  a  narrow  white  strijM'  near  the  Iwise,  en<ling  at  the  fifth  spine;  a 
similar  less  regular  .<triiH*  fn»m  ninth  spine  to  end  of  tin  alH>ve  mid<lle  of  s]»ine,  each  spine  tipped  with 
white;  soft  <lorsal  light  rosy,  first  ray  <leep  red;  caudal  light  n>sy,  upfier  and  lower  margins  <leep  re<l . 
with  a  very  narrow  white  e<lge:  anal  liL'ht  rosy,  memhram*  from  thir<l  spine  to  first  srjft  ray  «leep 
bkKxl  re<l;  pectoral  pale  rosy,  without  dark  spot  at  ha.^e:  ventral  spine  an<l  first  ray  white,  the  second 
ray  and  membrane  deep  rt»<i,  rest  of  tin  light  rosy;  iris  reil. 

Color  in  alcohol,  pale  silvery  hrown  or  whitish,  each  s<ale  on  l)a<-k  sprinkle<l  with  many  fine  dark 
brown  dots;  side  with  s  narrow  wlrite  longitu<liiuil  lines;  inside  of  |»e<"toral  grayish;  spinous  dorsal 
black,  except  up|)er  extremities  of  memhrani*s  between  each  2  spines:  a  narrow  line  on  lower  |)art  of 
fin  running  a**  far  as  sixth  spine,  and  anotluT  running  from  seventh  spine  on  upper  part  to  end  of  fin; 
membrane  l^etween  third  anal  spine  and  first  soft  ray  at  first  whitish  and  then  blackish;  ventrals 
whitish. 

Descrilxxl  from  an  I'xamplei  No.  0.3162)  taken  at  Honolulu.  This  is  a  small  species,  very  abundant 
along  the  shores  of  the  Hawaiian  Islands:  alsoabun<lant  at  Samoa.  Our  collection  contains  one  example 
from  Hilo  and  22  from  Honolulu.     Dr.  .Tenkins  records  11  sjKH'imens  obtained  by  him  at  Honolulu  in 


BULLETIN    OF   THE   UNITED   STATES   FISH   COMMISSION, 

t  IlonoluUi,  Uysaii  Iftani),  ami  at  atatioii  :i8:t4,  im  the 
ei'miens  mnge  fniiii  4  to  tt.5  inrhcK  in  Imi^'th. 
IhAnrnlrai  lUmlnua  La«'p*dt,  Hlal.  Km.  PoIm..  IV,  saS,  !!»,*;<.  pi.  32.  IKC.S.  IWJ.  8outh  SeM;  Kc.wkT.iTii,>.  A 


1-hlla.  I9D0.  mi  illawalUin  IxlinilO:  J>'nkln>,  Hull.  V.  ».  V\ai  Com 
Uns^er.  <>p.  HI.  iJnri.  111.  I9M).  KS  (Huanlulu:  Laynii  HAuaH:  Alba 

mjiufrMIa  Bennvll.  Z<iol.  Joum..  111.  3TT.  |il.  9.  eg.  X.  1)07.  Sunatn. 

wnKniB.  iHad,->«a.  I^ivfcr  A  ValenHennpH,  HW.  Nsl.  Tulw..  Ill,  213.  I: 
IiilanilKiMiiinllii^r.  FlwIiccltrMilnev.ST.  187J  (SHmoB:  TuhKI:  Tuii 
Ak.  WliB.  Wfen.  LXX,  WJ,  19W)(HoinHmu:La)saii). 

116.  Holocentrua  micToatomus  (ii'i 


H^a  .'!  in  IcnRtli;  <l«ptli  :i;  eye  2.7fi  in  henil;  f 
A.  IV,  10;  P.  I,  14;  V.  i,  7;  walw"  4-4H-H. 

Boily  flimijntt,  I'lJiniinswil,  t!rt«ttwt  <l<-|itli  al>in 
i-imvfx;  heml  n)in|nv»nil,  liinKtr  tliaii  ilwi>,  und  jmi 
np(«>r  [inifili'  of  livxil  liliulilly  ninvcx;  fyi>  vfry  llirj 
uartpii  of  pupil  nearly  inidwuy  in  U'ri^tli  of  lif-ail,  i 


w  SlalUin  3KH) . 
||]<-  lit'  Fnnn': 


Il«ry2,7;  inlcnirMtHl  5;  ! 


[■ntntl  fin,  nppi-r  ar 

I,  it^  wi.ltlL  a  litllc>  ] 

Hipiiiiiinji  niMin  npjBT  pn.tili-.  1h 

a  liltto  lif<H  llian  p<iti1<>i'n1]ir  re^ 


tt'tii.'tli: 


^^- 


— /Morffli™ 


Inlher. 


Hmail,  slifilitly  nhtiquc;  niaxillHry  reai'liin)!!  H.  little  lieyiini)  aiiU'rior  niargfin  of  pupil,  fmall,  itit  iliMlul 
expanded  extrvniity  1.^>  in  |iiipil;  ttt'tli  minute,  crowded):  loiitiuc  pointiii,  (rve;  tiu)>orl>iIiil  rlin  very 
narrow,  finely  serrate;  li|iM  thiek,  fletthy;  niwtrilH  iIoh!  tojcether,  antt^rior  very  lane,  eloHe  to  eye; 
l)oneH  on  head  all  finely  wrrate,  the  open'le  with  two  well-iievelopt-d  Bpines,  the  upper  the  Inii^r; 
preopen'le  with  a  wtronK  spine  reaeliinK  beyond  pll-oin-ninfi;  gill-opening  laiye,  filanientf  rather  hiiij;. 
gillrakeTHoompreMNNl,  nhort.  in  moderate  num her;  pBeiidobmnehiie  lar)^^;  dorKalspinti'  charp,  [>i)irite<l. 
first  :l  in  head,  weond  2.3,  third  2,  eleventh  6;  anterior  dorral  nyn  elongate,  fourth  2  in  lieiid,  U'l  .'i; 
soft  anal  Hiniilar  Ui  mitt  dorsal,  last  ruy  fi;  laudai  aniall,  forkeil,  IiiIn-h  imintetl;  jiertnml  smnM.  I.li  in 
head;  ventral  reachlnf;  three-fourtha  distanee  to  anus,  fin  1.4  in  hea<l,  Hpine  2;  eaudal  (leiliini'le 
elongate,  its  length  1.19,  its  <lepth  3.9. 

Color  inaloohol  (No.  0:i486)  pale  ffllvery  brown  or  whitish,  side  with  t)  or  10  imrrou  uliiie  Unmi- 
tn<linal  lines;  axil  of  )ie<'toml  brown;  spinous  ilorsal  pale,  with  a  hroad  l)1a<-ki>ih  Imml  fn.in  tiiiihlle  of 
memliraiie  U'tween  HrKt  2  spines,  eilgeil  uIkivo  and  lietow  with  wliitifli  in  front;  linw  pule  or  nhili-li. 

I).'«TiUil  fnmi  nn  example  (No.  (M2IB)  taken  at  Ili.ni.luhi. 

We  liuve  exHnLiiii-.l  2  other  s|MH-imens  (>htain<><l  at  nonr.lulu  by  Dr.  W<hk1  aiul  n'c.r.l.-.l  hy  |ir 
Jenkins.     They  range  from  5.5  to  (i.2  inehes  in  len^ith.     The  K|Kiieii  is  <■< 
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HbiottalrMi  miero«toma  oanther,  Cat.,  I.  ».  18fi9,  Amboyaa;  Gflntber,  Flwhe  der  SOdwe.  IV. «,  11175  (AmboyiM:  Samoi: 

Tongm;  Society:  Hawaiian:  Klii|p»mill:  Hervey.  and  Paumotu  isUnds). 
BoiMrMtrut  microMoma,  Seale.  iX>caK.  Pap.  Bishop  Milm.,  I,  No.  3.  70, 1901  (Gnam). 
fhioetntrma  mierotitmiu,  Jenkimi.  Bull.  U.  S.  Fish  Comm.,  XXII.  1902  (Sept.  2S,  190S).  44U  (Honolulu). 

116.  Holocantrus  spinifer  (Forskit]).     Plate  VIII. 

Head  3  in  len^h;  depth  2.4;  eye  4.7  in  head;  f<nout  3.4;  maxillary  2.6;  mandible  2;  interorbital 
e.4;  D.  XI,  16;  A.  iv,  11;  P.  i,  14;  V.  i,  7;  scales  5-kMi. 

Body  rather  elongate,  deep,  irompreteed,  back  elevatetl;  head  moderate,  compreaBed,  pointed, 
upper  profile  atrai^^rht  from  tip  of  ^nout  to  occiput;  snout  long,  pointed,  its  upper  profile  straight;  lower 
profile  of  head  nearly  straight;  eye  nmall,  high,  its  posterior  margin  alwui  midway  in  length  of  head; 
month  laige,  obliqne,  the  mandible  nlightly  projecting;  maxillary  broail  distally,  ita  width  at  that  pmnt 
1.5  in  eye;  lipt<  large,  thick,  papillot^;  teeth  fine,  in  broad  bands  in  jaws;  tongue  elongate,  pmnted, 
free  in  front;  pontorbital  very  narrow,  {ireorbitul  bnjad  with  2  strong  spines,  3  small  aerrationa  in 
between;  nasal  Wme  with  ntnmg  i>pine  in  frr»nt;  Ixjnes  on  head  all  more  or  less  serrate;  maigin  of 
prPO|iercle  coaroely  serrate,  ending  in  a  long  strong  si)ine  Ijelow,  reaching  well  beyond  gill-opening  and 
furnished  with  a  thin  flap;  o{)en-le  with  2  strong  s)>iue8,  upi»er  longer;  nasal  aperture  very  lai^ge  and 
deep,  with  a  small  ai>erture  in  front ;  inten>rbital  s|»a(^  flattene<i,  rather  narrow;  gill-opening  large,  gill- 
rakers  rather  small,  short,  few  in  nuinl)er;  gill-tilaments  and  ]>seudobranclii2e  moderately  long;  anterior 
dorsal  spines  Iongc*st,  first  2.9  in  head,  set'ond  2.1,  third  2,  la^^t  K.5;  anterior  rays  longest,  fint  ray  2.7, 
second  1.9,  third  1.8,  last  5;  ttiinl  unal  spine  very  large,  strong,  2  in  head,  third  2.35;  soft  anal  rimilar 
to  soft  dorsal,  first  ray  l.S,  third  2,  last  t>.5;  caudal  rather  small,  loljes  br«»ad,  rounded,  pointed;  caudal 
peduncle  compre8se<l,  elon^te,  its  length  1.8,  depth  3;  {sectoral  rather  small,  1.5  in  head,  pointed;  ven- 
tral long,  pointed  1.5,  spine  2.3;  nidinientary  caudal  spines  4,  graduate<l,  sharp  pointed. 

Color  in  life,  bright  re<I,  each  scale  with  <vntral  area  nl  pearly  gray  with  red;  spinous  dorsal  rich 
vermilion,  tingeil  with  yellow;  other  fins  yellowish  red;  caudal  iKinlered  poeterioriy  with  yellow; 
3  large  scales  behind  eye  and  narrow  area  l>ehind  these  dark  re<l:  axil  of  pectoral,  and  spot  on  under 
face  of  l«se  of  f»e<*toral  tlark  re<l.  • 

Color  in  alcohol,  yellowish  white;  spinous  dorsal  yellowisli;  other  fins  pale. 

We  have  2  spit-iinens  of  this  .«*|»efies  (No.  02.V>4,  JI.75  inches  long,  and  No.  03437, 15  inches  long), 
both  from  Honolulu.     It  is  common  at  Samoa. 

Sturna  tpiHifrra  Forskai.  Ih-x-r.  Aniin..  4\f,  177.'>.  Red  Sea. 

iittittctntruiH  Uoi.'\\\'ivT  Jc  VuIeii(icMiiu>.  HM.  Nat.  I*ui>i<..  III.  204,  isj*}.  Society  Islanda;  Waiciou;  Molaccaa;  S^srcballw; 
LeMHon.  Voya^^t'  OMjiiillt*.  XII.  J-JJ.  \xvi  smth  S«m:  B4»rHlK>ra:  WaiKioui;  Cuvier,  Regnc  Animal,  Ed.  II,  IflO^pl.  14 
fi|?.  1.  1S-J9:  Klttkir,  Nat.  TyiU.  Ntfl.  Ind..  VII.  isM.  .^V>(Ciio(n(  Island.* ) ;  Qnoy  &  Gaimard.  Voya^  Axtiolabe,  PoiML, 
O.  pi.  U.  \\\i.  :J.  \<^\  y  Vniiiki.n.  :  BK-tki-r:  .Vrt.  S«n-.  .S<-i.  Ind.  Nwrl..  VI.  1K.=»».  2  Enumeratlo. 

iMocmtrum  fpimffrum.  (Hiiithcr.  <'at..  I.  :i^.  \<i>*J  «  Loiiismdo  Ar('hi|M'ljM(f>.  iMft):  (iiknther.  Fi^che  der  SfldscH*,  III,  M,  U74 
(VaTau;  New  Hehri«!f*-;  ><ilimiori  I>lHMd>:  in  jwirti. 

Uolttceniru* Un,  Smith  d:  Swain.  Vuh:.  l*.  S.  Nat.  Mus..  V.  1^S2,  I2n  i  JohiuiUm  Island):  Jenklmi,  Bull.  U.S.  Fiiih  Oomm..  XXII, 
1902  (Sept.  2:{.  1»i3  .  411  •  Hawaiiuii  Maud<*^ 

HitUictntru*  *piuif*r,  FowUt.  FnK-.  Xk-.  Nat.  .<«i.  I'liila.  1>W.  4ivJ  (Thuffiton  I.^^laoflr,  not  IhUoceuirHWi  tpiniferum  €d  Caxltt  A. 
Valenciennes  and  «if  .Saiiva*re.  which  i>  //.  rnntliinnrulatu*. 

117.  Holocentrus  erythrsBus  <tiinther.     Fig.  59. 

11  earl  3  in  length;  <lepth  2.7;  eye  4.o  in  hea*!;  snout  4;  maxillary  2.2;  mandible  1.8;  inten>rbital 
5;  D.  .\i-16;  .\.  iv,  10;  P.  i.  l:>:  V.  i.  7;  s-ales  4-4S-7. 

Brjily  elongiite.  <-onipressHNl,  dt*ep,  greatest  depth  al>r»ut  middle  of  belly;  head  eompreased, pointed, 
upper  and  lower  profiles  straight;  snout  short,  pointeil;  eye  small,  high,  its  {Misterior  marigin  well 
Ijefore  middle  of  length  of  head,  not  impinging  upon  upper  pn.dile;  mouth  rather  large,  oblique, 
mandible  slightly  proj(H:'ting:  maxillary  broadly  exi»andeil  distally,  1.4  in  eye,  n'aching  beyond  pos- 
terior margin  of  pupil:  supplemental  maxillary  large,  ti*eth  minute,  crowded,  in  bands  in  jaws;  lips 
thick,  fleshy,  (Mtpillose;  suborbital  ridge  rather  narrow,  witli  2  very  stnmg  short  spines;  2  short  nasal 
spines;  posterior  nasal  cstvity  very  large:  interorbital  s{)aee  bniail,  flattened;  maiigin  of  preoperde 
finely  serrate,  with  a  long  jM»inted  spine  l^elow;  opende  with  2  spines,  upper  lai^^r  but  not  much 
longer:  gill-oi>ening  large,  filaments  ef»arse,  and  i^seudobranchiac  rather  long;  gill  rakers  rather  shorty 
thick,  compresse<l,  not  as  long  as  filaments,  and  in  mtKlerate  uuiuIkt;  dorsal  spines  rather  low,  firet 
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4.2  in  Ileal,  third  2.1),  nri.l  tHMt  Ut;  anterior  clorsnl  nij'H  i'U'vaU-<l,  tliinl  loii)?^!,  i.H  in  heail.  lii"!  <>; 
Ihini  anal  «]iiiif  ciilftrRoI,  I.H,  f'Hirlli  2.2;  i«»tt  iiiml  Kiniilar  t"»«ft  liiireal,  lirnt  ray  1.7,  liii^t  S.S.'n  (■aiiilul 
rather  fnimll,  tcirk«l;  ixH'tora!  piHritiii,  1.4;  vi-utrul  Hliarp  |i>iitilt^l,  1,4;  «]ime  sh-mier,  2.ri;  <>;nid!il 
l>eiliinde  i-om|miw,Hl,  it.-  length  I.H,  iw  deplJi  ;i.2. 

l.*i>lor  ill  life,  very  deep  re<l,  f^hleii  Hhadefl  aloiiK  rowH  of  Btsles  1>etiiw,  Hllrriiating  with  lirl^lilvr 
HhadeK  uf  vivid  violet;  mine  fiiint  dark  bjkiIh  on  anterior  (lart  iit  body,  in  axil,  and  ono  on  liaxe  of 
jiei'toral,  tliew  mnalt,  round  ti|iol8  larRt^r  than  tiiwtril;  Hnfl  deeji  red  without  ed(^;  a  raw  of  whitifli 
n|Hit«  on  membrane  of  first  donwl;  thini  analHtiinu  white;  ventral  K|nne  dwir  violet. 

Another  example  (No.  (KM71)  waa  lirilliunt  re<l  in  life,  with  violet  aha^les  alon^  the  rows  of  peales; 
Hub  n^rli't  or  i-riniHoii,  netirly  plain;  no  dark  niarkii  anywhere. 

Color  in  al(»>li<d,  pale  brown  or  hrnwnii<h  white,  niite  with  alitint  10  hroail  longitiKlinal  Itand!!. 

This  very  handNoiiiif  H|iei'ie(i  rateinliles  Jf.  tierr  lie««in  =  //.  piivilnpUmx  Bleeker,  from  tile  Soiitli 
Seas,  difleriii);  prin<a|ial]y  in  the  fewer  Hcales  and  Bingle  Heriee  of  [late  ppota  on  tlie  spiiiunM  dornal. 


l/lhrirHi  (Jllnlhrr:  attpr  liiinlh 


l>eHcHI>e<l  from  an  example  (No.  (Vl!Hi2)  taken  « 
iehe«  long,  from  lloridlniii  and  Kailna.  The  siH'cies 
nd  we  have  one  Njiecimen  from  Samoa. 


118.  Holocfliitrua  puuct&tisaimua  Cuvier  &  Valeneienni's.     Fitc.  60. 

Heai)  3.2r>  in  length;  depth  3;  eye  3.4  in  head;  snont  4;  maxillary  2.7;  interorhital  3.fi;  II.  xi 
A.  IV,  »;  1'.  r,  14;  V.  i..  7:  wraifs  4-i7-7. 

BiKly  elonnule,  oimprcMHed,  greatest  depth  abont  tip  of  venlral  fpine,  upper  and  lower  i)n 
nearly  evenly  eonvex;  head  elongate,  compreieed,  depth  1.25  in  its  length,  width  2;  eye  r.illuT»i 
well  anluriiir,  and  impinging  a  little  on  upper  pn>fite;  wnont  hlunt,  oliliijne;  mouth  rather  m 
oldic|ne;  maxillary  reaching  jHniteriorly  liehind  front  margin  of  pupil,  ita  dixtiil  ex|ia'ml<'d  exlre 
2.6  in  eye;  mippleniental  maxillary  large;  lipH  thick,  tIeHhy;  teeth  in  jawH,and  on  vomer  and  p:ilii 
minute,  in  1iroa<l  Iwnrln;  tungnc  elongate,  iMiinled,  fn>e  in  front;  noftrils  rioeo  together,  poHterioi 
a  nmal)  cavity;  lower  mar^n  of  pnx>rbital  serrate;  Bul>orhital  rim  narrow,  al;"-!  finely  K.Trale:  lir)n 
heaii  all  more  or  lew  finely  perrate;  margin  of  |in>o|ier<-le  Udiiw  with  a  large  da;n?T-sha[»il  > 
reaching  well  lieyond  gill-o|)eniiig;  maigin  of  operele  aliove  with  two  oearlyefiual,  rather  short  ^p 
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inti'mrliitiil  s|ia(-e  l>roail.  flallen>->1:  a  xmall,  Htwhv  axillary  Hap;  );itlH)|ieninf: tar^,  filameoti)  mgdemtely 
i"n>r;  i^llrahfre  inucLi  sliort«-r  Ilian  lilami'iib',  iimi|>rvswe<l,  few  in  numl>t'r:  perudobranohue  lance; 
Hpinoui'  "lorsal  lonp,  spintr^  vtry  »liar|i,  tirsi  :(  in  liHi'i,  sccniicl  2.\.  thi^l  l.S,  la^  7.5;  anterior  doraal 
rave  lonKn<t.  iieiMnil  ray  1.7,  last  5.5:  anal  willi  thiril  Hiiiiie  IniiiRVt,  rvacliinK  l)eyi)nd  lip  of  anterior 
raya,  1.5  in  head,  fiiiiiili  spine  2.'2-'>;  soft  ana]  HitiiiUr  lii.-«ift  ilnraal:  fmulal  Jiniall,  forkeil,  lobes  pointed; 
caudal  |>e<luiu'1e  elontcate,  conipntWNl,  ii;4  Ifntflii  l.ii,  ilfptli  ^{.7;  peobimi  l.'2.y,  ventral  piinted,  1.4, 
epine  •>. 

Color  in  life,  np]MT  jiart  of  xide  bri>rlil  rop;y  reil  with  a  Hlvery  pleain,  deeper  and  li^liteT  lines 
a1  tenia!  it  I);:  lower  t»<i-tliinU  of  ride  « illi  alternating  lines  of  pilvery  white  and  very  jiale  rosy;  htdly 
plain  wliite;  tup  of  head  and  napi-  rii*li  rosy,  snout  [wler;  hmneral  region  rieh  rosy;  luBly  at  hwe 
of  soft  dorsal  rich  r.«"y;  side  of  lu-icl  lijlvi-ry  wliiti'.  an  cilwiiriTiB-v  line  acrims  cheek  from  lower  level  of 


.unet:  alter  G (in iber. 


ile  uiili  a  larp'  hliKxl-nil  Idolch  on  distal  part  of  each  membrane 
irniiar  biit  smaller  and  [mlfr  s|iot»  on  liaw)"  of  fourth  to  ninth  mein- 
tval  :Ltiil  [■i'<-tiir.Ll  viry  p:ili'  riR-y;  landal  |iah-  roiiy;  anal  while  except 
|iuU-  ni^'v;  tcnlrj]  white;  iris  yellowish  rilvery.  Another  example 
'h.  will)  -ilvi-ry  belcm;  alxint  H  faint  wliite  ctn«kB  aloni;  eidi:;  a  deep 
i-hind  lye,  spinous  dorviil  wilh  a  row  of  faint  white  spotM  on  the 
i.f  the  lirst  2  sjiines.  tummi  the  tips  of  the  cithers;  no  white  shade  on 
ins  ai:  pal>',  j^roUhly  liulit  r.--)  in  life. 

hrown  or  liniwiiisli  white,  inon- or  !<»■  brassy;  hni*  atl  |iale.     Young 
n.  with  dark  brown  longitudinal  lands:  s|H)te  on  spinous  doml  black 
brow'i;  many  show  a  y.iU-  ar,-a  on  ini.ldle  of  liark  like  tliiit  in  lifinther'x  Hgtire.' 

IJesrritied  from  tin  exaiTiiile  <  No.  0S*K2 1  laken  at  Honolulu.     A  t'lnall  i^peeies,  and  one  of  the  most 
oontmun  lit>h«j  among  the  Hawaiian  Ii'ktnd»,    (.'>  ..imon  also  at  ^^loa.    Our  collediomi  coatain  no 
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fewer  than  60  8|>e('imen8  from  Honolulu,  Hilo,  an<l  Kailua,  ran^in^  in  lenjrth  from  2.25  to  1 1  inchen. 
Specimens  were  ol>taine<l  by  the  Aihutross  at  Honolulu;  Puako  Bay,  Hawaii;  an<l  I^vRan  Island. 

Jlolocfntrum  pundatUfimum  Cu\ier  «fc  Valenciennes,  Hist.  Nat.  PoisH..  Ill,  215,  1829,  Strong  Island,  Carolines. 
lloloceiUrum  diplturiphu*  Giinther,  Prw.  Zool.  S<xr.  Lond.  1871,  660,  pi.  60  (2  figs.),  Samoa;  (iiinther.  Fisohe  «ler  Sfulsee,  iv, 

97, 1875  (Marnhall,  Samoa,  Tahiti,  and  Paiimotu  LHland!<:  Aneityum). 
Holocenthrws  gUulUfpinh  Fowler,  Proc.  Ac.  Nat.  S<'i.  Phila.  1904.  225.  fig.  1,  Tahiti. 
Holormihrus  graeUi^pinU  Fowler,  Proc.  Ac.  Nat.  S<'i.  Phila.  1904.  228.  fig.  2,  Honolulu. 
HolocnUrm  liijdoxiphug.  Fowler.  Proc.  Ac.  Nat.  Si'i.  Phila.  1900.  501  (Sandwich  Islands);  JenkinH.  Bull.  V.  .<.  Fish  Coinm.. 

XXir.  1902  (Sept.  •2:\,  1903),  441  (Honolulu);    Snyder,  op.  cit.  (Jan.  19.  1904),  52:?  (Honolulu:  Puako  Bay.  Hawaii: 

Laysan  Inland). 

119.  HolocentruB  xantherythrus  .Ionian  (&  Kvermann.     'M/«i7n*."     I*late  IX. 

Head  2.8  in  length;  depth  8;  eye  3  in  hea<l;  snout  4;  maxillary  2.7;  interorbital  5;  1).  xi-14; 
A.  IV,  10;  seales  4-47-8. 

Body  elongaU',  compressed,  greatest  depth  about  l)a8e  of  ventral;  upi)er  j)rorile  Hte(»p;  lower 
profile  nearly  horizontal;  head  compreHsed,  \{h  depth  alnnit  1.2  in  length,  width  2.2r>;  eye  larjre,  hijrh, 
impinging  \x\Hm  U])jH'r  profile  in  fnint,  anterior,  its  <liameter  a  little  U»s«  than  i>o.«tiKMilar  rt'^rion;  snout 
nhort,  |X)inted,  it«upjKT  profile  obliquely  straight;  jaws  rather  large,  sulxxjual ;  maxillary  reaching  l)eyond 
front  margin  of  pupil  or  to  first  thinl  of  eye,  its  distal  expande<l  extremity  2.7  in  eye;  supplemental 
maxillary  large;  lips  rather  thick,  fleshy;  teeth  small,  short,  in  rather  broad  bands  in  jaws  an<l  on 
vomer  and  ])alatines;  tongue  elongate,  pointe<l,  free  in  front;  nostrils  close  together,  {KKsterior,  a  deep 
cavity  in  front  of  middle  of  eye;  interorbital  space  broa<l,  very  slightly  concav*»;  preorl)ital  with  a 
large  spine  in  front,  its  margins  serrate;  suborbital  narrow,  with  finely  serrate  margin;  preopercle 
with  a  large  dagger-like  spine  iit  lower  angle;  opercle  with  2  similar  spines  on  upi)er  margin,  upper 
one  nmch  the  larger;  IxHies  of  head  with  serrate  margins;  gill-oi)ening  rather  large,  filaments  and 
pseudobranchia'  well  develoi>e<l;  gillrakers  short,  compresstnl,  few,  and  nmch  shorter  than  longest 
filaments;  fleshy  axillary  flap  small;  dorsal  spini's  sharp-j)ointini,  first  8.2  in  head,  second  2.S,  third 
1.9,  last  7;  anterior  ilorsal  rays  high,  secon<l  2.4  in  head,  thinl  2.2,  last  (5.5;  thinl  anal  spine  very 
large,  not  reaching  lH*yon< I 'soft  rays,  1.7  in  head,  fourth  2.25;  anterior  anal  rays  longest,  first  1.75  in 
head,  seccuid  1.9,  last  (J;  caudal  rather  small,  deej»ly  forkt^l;  fM'ctoral  small.  1.8  in  hea<l;  ventral 
sharp-j)oiuted,  1.4,  spine  2;  <'audal  pe<lunele  elongsde,  compresse<l,  its  length  2.1  in  hea<l,  <leptli  4; 
scales  rather  large,  ctenoid;  lateral  line  nearly  straight,  running  obliquely  down  along  up|H'r  side  of 
cau<lal  i>e<luncle. 

Color  in  life  (No.  02989),  bright  re<l,  belly  more  or  less  silvery;  alx)ut  10  narrow  longitudinal 
silvery  strij^es,  uppermost  pinkish;  si<le  of  head  silvery  with  pinkish  sha<ies;  a  white  stripe  from 
preorbital  to  ba-^^e  of  pn'ojK'rcular  spine;  spinous  dorsal  deep  re<l  without  streaks  or  black  inarkinj;,  a 
white  spot  behind  first  and  second  spines  at  base,  tips  of  third  to  seventh  spines  whitish;  soft  <lorsal, 
anal,  caudal,  and  jM'ctoral  plain  pink;  anal  with  mend)rane  of  third  sjune  and  first  soft  ray  deep  red; 
ventral  pink,  si)ine  an<l  first  soft  ray  white,  second  ray  deep  red  anteriorly,  jMJStt^'riorly  whitish.  One 
example  (No.  03161)  was  rose-red  when  fresh,  with  about  10  very  faint  light  rosy  streaks  along  rows 
of  scales,  these  much  less  distinct  than  in  other  sjx'cies;  cheek  rosy  with  1  broiwl  oblitpie  white  band: 
dorsal  plain  red,  the  membranes  fading  to  white,  no  light  8triiH»s  on  dark  are^is;  other  fins  plain  li«:ht 
red;  mend>rane  of  fourth  anal  spine  not  darker;  iris  pink.  Another  example  (fiehl  Xo.  0:UH7)  was 
deep  crimson  when  fresh,  with  10  narrow,  sharply  define<l,  white  stripes  along  rows  of  scales;  an 
obli(iue  white  stripe  Ixdoweye  fnnn  snout  to  biL**e  of  preopercular  spine;  dorsal  clear  deep  red,  clouded 
with  ilarker;  s<>ft  dorsid,  cautlal,  and  anal  light  bright  re<l;  membrane  V)etween  third  an<l  fourth  anal 
sjunes  blood  re*!;  i>ectoral  deep  red;  ventrals  red,  spines  white,  their  mend^ranes  blood  re<l. 

CoUir  in  alcohol,  pale  bn)wn  or  brownish  white,  wa*«he<!  more  or  less  with  silvery  or  brassy 
white;  side  with  9  or  10  longitudinal  white  strii)es;  fins  pale. 

This  s|H'cies  is  relate!  to  Ilohwintms  emnfer,  differing  mainly  in  the  pn*sence  of  2  well-deveIo|M<l 
spines  on  the  upj>er  margin  of  the  0|)ercle.     It  is  one  of  the  most  abundant  of  the  family  in  Hawaiia^i 

waters. 

We  have  40  sjKvimens  from  Honolulu  and  Kailua,  ranging  in  length  fn>m  .S.75  to  «).5  iiu  lies. 
Examples  were  also  obtaine<l  by  the  AUxitroM  at  Honolulu. 

Ilolttcentnut   xdulherythruit  .I«)rdan    A  ?:vonnann,    Bull.    V.  S.    Fish  Comm..    XXII.    VMrl  {\\>r.  11.  I'.«i3i.    17).    Honolulu: 
SnydtT,  op.  cit.  (Jan.  19, 1904).  .Via  (Honolulu). 
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120.  Holocentrus  ensifer  Jonlaii  <&  Evennann.     PlaU's  XI  and  2S. 

Hea^l  .S  in  length;  deptli  2.7;  eye  3  in  hea<l;  snout  3.5;  maxillary  2.25;  inten>rbital  5;  D.  xi,  15; 
A.  IV,  11;  P.  I,  14;  V.  i,  S;  scales  i47-S. 

BcKly  elongate,  ('oiiij>resse<l,  greatest  depth  at  ventral  iini«;  \ii>iK»r  profile  <le<'i<le<lly  more  convex 
than  lower;  head  cinn  presses  I,  nnich  kmger  than  dei'p,  iK>inte<l,  its  width  a  little  nion*  than  half  its 
length;  eye  nio<lerate,  alwrnt  1.2  in  i>ost4X'ular  j»art  <>f  head,  an<l  slightly  impinging  upon  uppi^r  profile; 
nnout  j>ointed;  mouth  m<Hlerate,  oblique:  maxillary  broad,  with  largi*  suj>plemental  lM»ne,  dl«*tally 
e<)iial  to  half  diameter  of  eye;  \\\xf<  thick,  fleshy;  t^^th  minute,  in  br«>a<l  l>an<ls  in  jaws,  and  on  vomer 
and  palatines;  tongue  j)oint4^1,  fnt*  in  fmnt;  nostrils  ('lo.*«e  together,  |>«>sterior  one  a  large  cavity  with 
several  small  spines  projet-tinir  over:  pni>rbital  with  2  large  strong  spines  and  alxmt  frJ  strong  serratit»ns 
on  iti?  margin;  suljorbital  rim  narrow;  Ijont^  of  ht'a<i  ail  mon*  or  h-jss  finely  si*rrate,  the  ojwrcle  al>ove 
an<l  preopiTcle  l)elow  ea<'h  with  a  long.  >trnng,  daggt^r-like  spin**;  int<*rorbital  sjmuv  braa<l,  very 
slightly  concave;  a  fl*»shy  axillary  flai>;  gill-<»|M'ning  large,  filaments  nunlerately  long,  much  longer 
than  gillrakers,  which  are  c<nnpn'sscd  and  not  very  immcrtKis;  ps<.'u«lobranchiie  large;  epmoua  dorsal 
long,  membrane  Ix'twt^Mi  >pincs  n«»t  much  incis«'d,  first  2.2,  second  2.1,  thirrl  2,  la.«t  4.2;  anterior  dorsal 
rays  longest,  fourth  l.S,  last  7.5;  third  anal  spine  largest,  1.75,  f«»urth  2.3;  soft  anal  similar  to  t»oft 
dorsal,  thinl  spine  not  reaching  U'vuiid  rays;  caudal  ratlicr  small,  fnrkeil;  jiectoral  1.3;  ventral  1.4, 
spine  2;  cau^lal  iKMluncle  compressed.  it>  len^rth  2.2,  depth  4;  .sales  rather  large,  ctenoid;  lateral  line 
arche<l  a  little  at  first  and  running  d<»wn  nbliijuely  on  upinT  side  of  caudal  yKHlunde. 

Color  in  life,  bri^^lit  red;  side  with  alxuit  s  yellow  longitudinal  bands;  spinous  dorsal  venuilion 
tinged  with  yellow;  soft  dorsal  ro>y  whh  front  mari:in  white  and  l»ehind  this  alx)ve,  re<l;  anal  whitish 
with  re<l  l>et ween  third  spine  and  first  rav;  caudal  re<l,  margined  alM»ve  and  along  the  emargination 
with  whitish;  jK'ctoral  whitisli  witli  red  lines;  ventral  rosy  with  front  margin  white.  One  example 
(field  No.  0^^54  I  in  life  had  yellow  and  red  lontritudinal  ban«ls  alM)ve  and  yellow  and  white  Ixjlow; 
spinous  dorsal  vermilion,  otlier  tin-  red  with  whit«*  Ininlers.  One  (field  No.  0.'W72)  was  brilliant  scar- 
let re<i  with  11  golden  streaks  along  rows  of  scales,  up|>er  4  broa«k^t,  and  thinl  an<l  fourth  nuifit  dis- 
tinct and  oblique;  a  white  or  goMen  streak  across  cheek;  tins  plain  si-arlet  without  <lark  j>atches. 
Another,  when  fresh  (fieM  No.  ojum,  was  Ijright  red  verging  to  s<'arlet;  side  re<l,  with  4  goUlen 
strijjes  along  back  and  ti  silver  strijH's  1k*Iow  these,  gol<U'n  and  silver,  very  bright;  hea«l  criim?on;  a 
white  Iwuid  on  cheek;  spinons  don-al  deep  scarlet  with  crimson  t^lire;  s«»ft  dorsal  light  crimson  with  a 
white,  then  a  dark  crinis«>n  edije;  caudal  bl«MH|  red,  edgt^l  above  and.lu'low  with  white,  iK>sterior  jiart 
rii  fin  abruptly  pale;  anal  with  pale  spin<*s,  then  bhuxl  re<l,  then  pinkish;  ventral  with  white  spine, 
then  dark  n*<l,  then  j»ink;  i^'ctoral  liglit  red,  axil  <leej>  n^l. 

Color  in  alcohol,  pale  hrown  or  brownish  white,  the  longitudinal  bands  on  sides,  t<iget her  with 
scales  on  cluvks  and  openle.  >ilvery:  tins  pale. 

This  sjniies  was  obtained  by  us  at  Hon<»lulu  and  Kailua,  and  apjx'ars  to  l»e  common  at  the  former 
plaiv. 

The  y  s|>eciniens  we  liave  exaniin*'*!  are  ti  to  1<.75  inches  long. 

i/wAxx«/ruv?<ii*//Vr  Junliiii  iV  Evermaiiii.  Hull.  I'.  S.  Fi-h  ('oinin.,  XXII.iytrj  (Apr.  11.  r.«03),  176.  Honolulu. 

Family  L.   P(>LYM1X11I).4':.- The  Barbudos. 

Bcxly  Hither  elong-ated  and  conipn>se<i;  scale>  not  serrate<l;  lateral  line  continuous  with  Iwu-k; 
head  compressed  and  with  a  decurved  proille;  preojK'rcle  .-errate<l;  mouth  with  a  lateral  and  nearly 
horizuntal  cleft;  t«eth  villiform.  on  Inith  jaws  and  on  palate;  branch iostegal  aj>ertun*s  large,  the  gill- 
mend)rani*s  separate,  free  from  the  i.-thiuus;  branch iost«nrals  4;  dorsal  nnxlerately  elongated,  with 
several  sfjines,  increasing  backward;  anal  opposite  the  [Mjsterior  j>ortion  of  dorsiil,  arme<l  with  3  or  4 
spines;  i>ectoral  with  brainhed  rays;  ventral  tins  thora«ic,  each  with  a  spine  and  fi  or  7  rays.  Vertebne 
in  increased  nundH*r  (2^)>.  The  family  is  distinguished  by  the  combination  of  chin  l»arl)els,  incrt^a.^.n! 
numl)er  of  rays,  and  small  number  of  bran«hiosteg:ils.  The  increase*!  mnuln'r  of  ventral  rays  and  the 
structure  of  the  fins  seem  to  jM>int  to  Ix^rvcoid  rather  than  i)ercr)id  afiinities.  Mr.  Starks  has  shown 
that  the  structure  of  the  barl>els  is  quite  unlike  that  .'ieen  in  the  }fultiit:i\  notwithstanding  the  strong 
external  resemblance. 

A  single  genus,  with  1  to  3  si>ecit»s,  inhabiting  rather  <leep  waters  in  the  tropical  Atlantic  and 
Pacific. 
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Oenni  94.  POLTMIZIA  Lowe.     Barbndo. 

Characters  of  the  jrenus  included  above.     The  species  are  fully  descrilKnl  in  Section  II. 

Pftlymixia  Uma,  Tmns.  Cambr.  IMiil.  8«»c.  IKiS,  19H  {twltaU). 

yem(A>rama  Valcnciennet*,  Berber- Webb  «fe  Berthelot,  Ich.  Ilt^Caiiar.,  40, 1841  (ircbbi't). 

JHtiemus  Poey,  Memorial,  II.  ItJO,  1800  {vfHustutt). 

Suborder  SELENICHTHYES. 

This  gn)up  in  especially  characterized  by  the  i)re8ence  of  14  to  17  rays  in  the  ventral  tins.  Tht- 
long  doFHal  i.s  nia<le  of  soft  rays  only,  and  the  hyiKM'ora(^)id  bone  is  grejitly  dilated.  It  is  proljably 
allied  to  the  group  of  SannhroideL 

One  family,  the  lAimpridn\ 

Family  LI.  LAMPRIDi€. — The  Mariposas. 

Body  ovate,  conioresped  and  elevated,  covered  with  minute,  cycloid  scales;  head  small,  rather 
pointe<l;  mouth  small,  terminal,  without  teeth  in  the  a^lult,  its  angle  with  slits  in  the  skin  to  iH'nnit 
motion  of  jaws,  as  in  the  tunnies;  premaxillaries  protractile;  opercular  l>ones  entire;  dorsal  tin  single, 
very  long,  elevated,  and  falcate  in  front,  without  distinct  spines;  anal  long  and  low,  not  at  all  falcate; 
lx)th  tins  depressible  in  a  groove;  ventral  fins  thoracic,  but  behind  the  pectorals,  attache<l  to  a  very 
long  pubic  bone,  comi>o8eil  of  14  to  17  soft  rays;  jKictoral  fins  large,  falcate,  their  l>ases  horizontal; 
caudal  tin  moderately  forked,  its  peduncle  short  and  slender,  without  keel;  a  pit  at  l>ase  of  cimdal, 
above  and  below,  as  in  certain  sharks;  lateral  line  present,  much  arched  in  front;  branch iostet?als  (>; 
gill-membranes  free  from  isthmus;  esophagus  not  armed  with  spinous  teeth;  air-bla<lder  *argt*,  bifur- 
cate behind;  pyloric  appendages  very  numerous;  vertebne  45;  hyi>ocorac^id  very  much  dilate<l,  as  in 
BramOf  the  entire  shoulder-girdle  very  heavy;  the  pubic  bone  nmch  longer  than  in  linwia.  Fislii's  of 
lai^e  sizi^  and  gorgeous  coloration,  inhabiting  the  open  seas,  the  flesh  firm  and  rich.  A  single  genus 
with  probably  but  one  spc^cies.  It  resembles  the  tunnies  in  the  character  of  the  flesh,  but  the  form  i.s 
very  different,  and  the  charactt»r  of  the  anal  fin  separates  it  widely  from  all  mackerel-like  fishes. 

Ctonai  95.  IiAMPRIS  Retsini.     Maripoiai. 

Chara<^*ters  of  the  genus  inclu<le<l  above.  The  single  si)ecies  is  cosmo]>olitan,  most  iH'auti fully 
colore<^l,  ami  unsurj»assed  as  foo<l,  the  flesh  rich,  firm,  and  delicate. 

lAimprif  RctziiU4,  K.  Vet.  Ar.  Nya  Haiidliiiipir,  XX,  1799,  97  (tjuttxituH). 
Chryaotosus  Lac<?iK^e,  UlKt.  Nat.  Poiss.,  IV.  fm,  1802  {lHU(i=-(pittatwt). 

121.  Lajnpris  re^us  (Bonnaterre). 

Head  3.25  in  length;  depth  1.75;  I).  53  to  55;  A.  38  to  41;  V.  14  to  17;  vertebne  23  j  22=45. 

Body  short  and  very  dei»p,  sides  much  compn»8sed;  mouth  toothless;  longest  dorsal  ray  shorter 
than  iHx^torals,  which  are  nearly  as  long  as  head;  anal  very  low  in  front,  a  little  higher  l)ehind. 

Color  a  rich  brocade  of  silver  and  lilac,  rosy  on  belly;  everywhere  with  round  silvery  siM>ts;  hcjul, 
operdes,  and  back  with  ultramarine  tints;  jaws  and  fins  vermilion;  flesh  red,  of  varying  sha<les. 

Skeleton  strong  and  firm,  licngth  3  to  6  feet.  Oi>en  waters  of  the  Atlantic  and  Pacific;  friHjuentl y 
taken  off  the  coast*  of  Euroi)e;  not  rare  off  Madeira;  occasionally  taken  off  Newfoundlaml,  Maine,  and 
Cuba;  also  at  Monterey  and  other  places  in  California,  and  in  Japan.  Mr.  Bermlt  sends  a  photograph 
of  a  si)ecimen  of  thissiHJcies,  weighing  176  pounds,  taken  off  Honolulu.  One  of  the  choicest  of  li.'^lu*s, 
the  fiesh  ric^h,  finn,  and  of  delicate  fiavor. 

Z'W*  rf(//M»  Ikmiiaterre.  Eneycl.  Ichth..  72,  pi.  39,  1788,  Torbay,  England;  after  Ojwh  of  I'ennetit. 

XeuninUtatiM^TiUxnUh,  Danske  Selskr.  Ill,  39S,  1788,  Elsinore,  Denmark. 

Zt'im  hum  (jmeliu,  Syst.  Nat.,  III.  12"2.=>.  1789.  Normandy;  afUT  Poifwon  du  Luiie,  Du  Hainel.  I)e8  POehes,  III,  74. 

Lnmprin  luna,  Giinther.  Cat.,  II.  116.  IUGO;  Day,  Fish.  Great  Britain,  118. 

LamprU  rvgiiui,  Goode  &  Bean,  Oceanic  Iciith.,  223, 1896. 
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Group  SCOMBROIDEI.— The  Mackerel-like  Fishes. 

BimIv  variously  foniu'<l,  ii^uaUy  a<lapt«4l  for  rapid  swiiiiiuing;  the  Hcalee  UHually  Hmall  and  cycloid 
or  wanting.  soiiietiineH  transforiniMl  into  rou;;h  or  bony  plates',  but  rarely  ctenr>id;  lateral  line  various, 
upually  undulate  or  with  an  anterior  anh  and  a  iKJKterior  straight  (lart,  at  lea^t  not  regularly  arched; 
sometimes  wanting;  flesh  in  typical  fonns,  firm,  oily,  and  reddish  in  eolor,  but  in  some  cases  pale  and 
soft;  caudal  pe<luncle  alnu^st  always  slender  and  stnmg,  the  (sudal  fin,  if  present,  more  or  less  deeply 
forked,  exi-ept  in  certain  deejvsea  fnnns  and  in  al)errant  families,  the  structure  typically  adapted  for 
swift  prr>pulsion;  dorsal  fin  usually  long,  the  spinoa^i  portion  generally  shorter  than  the  soft  part, 
mmietimes  alisent;  the  spines  seldom  very  stn»ng,  sometimes  not  differentiate*!  from  the  sofl  rays; 
anal  fin  always  more  or  less  similar  to  s^)tt  dorsal;  ventrals  thoracic,  subjugular,  or  subabdominal, 
usually  with  one  slender  spine  and  5  rays,  sometinics  many-raye<i,  sometimes  rudimentary  or  wholly 
wanting;  branch  if  istegals  few,  usually  7:  gills  4,  a  slit  liehind  the  fourth;  g'dl  rakers  various;  gill-mem- 
branes usually  separate,  sometimes  joincNl  together,  rarely  attache<l  to  the  isthmus;  mouth  and 
dentition  \'arious;  skeleton  firm  or  variously  soft,  the  structure  as  in  spinous-rayed  fishes  generally; 
the  shoulder-girdle  attai'lunl  to  tlic  cranium  by  a  distinctly  forke<l  i>o6t-temi)oral,  which  is  not  adnate 
to  the  cranium;  no  orbitr)sphcnoid;  vertebm*  varying  fmm  1*4  to  more  than  100,  the  high  numbers 
found  in  i>elagic  species:  inti*stinal  (-anal  short.  This  gniup  of  mackerel-like  fishes  is  not  capable  of 
exai't  definiti<m,  its  deviatirms  from  the  onlinary  tyjie  of  spiny-rayed  fishen  lieing  various  and  in 
various  directions,  S4j  that  no  set  «»f  dia^nr»stic  <-hararters  will  cover  them.  The  group  is  not  a 
Hulx)rder,  as  the  term  is  generally  understo<Ml:  it  i?*  incajkable  of  simple  definition,  and  in  its 
divergence  some  meml)ers  approach  t«»  other  gnnijis  mort»  nearly  than  to  typical  or  even  extreme 
memliera  of  their  own.  Tli«*  groiij)  i^,  liowever.  a  >onicwhat  natiinil  one,  as  by  the  common  consent 
of  ichthyologists  its  different  tyi)es  have  always  l)een  kept  near  eai-h  other  in  the  system  of  classi- 
fication. 

a.  Ventral  fiiu*  with  fewt-r  than  '*  Nift  ray-..  UMially  I.  '\  "i^niiftiineji  wuiUiiiK- 

b.  Bi>nesof!<n<iiitand  ui>(k.t  jaw|ir<»I(iii>:tHl  into  a  distinct  swoni:  v<>ncbni*a^M»ut'Jt:  veil tmlM  and  t<^th 

wanting?  in  the  a«lMlt:  H-al*-"*  oJ>«v>l«?te XipkikUe,  p.  167 

fih.  B<>ne«  of  snout  not  i»rol(in>re<l  in  a  "Wtinl. 
r.  B4Mly  fiLMfonn  or  biinil->haiK^l.  uith  many  Vfrtebn.*  i:)0  to  rj)).  miihII  or  minute  Hcalen  and  dis- 
tinctly forki**!  caii'inl  on  a  MtMuler  i>e«lMncle  (the  tin  sometimes  wanting):  df»ml  and 
anal  lon^.  tht;  '•iiinoii*.  pari  of  4l<»rsal  well  drvelopf<l. 
tl.  Caudal  tin  pre^'nt. 

t.  .S»ft  dor^l  and  anal  distinct  from  spinous  part,  the  anteritir  rayn  forminK  a  more  or  lev 
djstinrt  IoIk*:   >Mjdy  nKHtcratoly  i-loiif^ate,  futiiform:  caudal  (Krdunele  with  a  dlvtlnct 

krvl:  linltt"  alway-  prcH-nt;  vt-ntraN  I,  '> JSpowtrMr.  p.  108 

ft.  Soft  dopwl  ami  anal  more  or  ]«-!v«:  continuous  with  spinoiu  dor>«l,  their  anterior  rays  not 

forniiniradi-tim-tloU-:  vciiiniN  rudimentary Lrpldopidr,  p.  ITC 

cc.  fktdy  and  tiii!*  various,  not  ohttwini;  the  combination  noted  under  <*. 

/.  Vvrtcbr.t-  ID  -  I'J  t4»  ]'>    -  L*2  to  'Sk  dorsal  spines  not  long  and  tilamentoiiit:  anal  with  2  free 

Hpinc^  in  younp Oarangtdm,  p.  17f 

Xf.  Vertebne  'M)  or  mon*  •  in  excf>»  of  lu  -  1 1  •:  dor>4il  tin  with  a  dititinet  Kpinous  part:  spinoui 
diirsal  little  develoi>e<1.  of :{  or  t  weak  and  slender  spines  oHitinuoua  with  the  fioft  rayii: 

dorsal  tin  iK'trinnin^  Ix'hind  the  head;  l»iMly  ovate:  Ncales  Arm,  not  very  fimall BramkUf,  p.  202 

Xff.  Vertelini-  M)  ht  m(»re  lin  exccM*  of  10  ^  14i:  dorsal  tin  without  npinous  part,  all  the  rB>i!i 
bra nchni  and  art i<'U late:  dorsal  Ynidnning  as  a  crest  on  the  head:  body  oblong:  sealer 
very  .small CkwypAmkir,  p.  208 

Family  LII.  XIPHIID.€.— The  Swordfishcs. 

Fishes  of  great  size,  with  the  Inxly  elongate,  nake<l,  the  young  covered  with  rough  granalations; 
upper  jaw  very  nmch  proionge<l,  forming  a  **swonl/*  which  is  fiattened  horizontally  and  composed  of 
the  consolidateil  vomer,  ethmoid,  an<l  premaxillaries;  teeth  wanting  in  the  adult,  present  in  the  yoimg; 
dorsal  fin  long,  iu«ually  divide<^l  in  the  adult,  continuous  in  the  young,  without  differentiated  spinoiu 
part,  each  part  compose^l  of  soft  rays,  the  {posterior  portion  much  smaller  than  the  anterior  and  placed 
on  the  tail,  resembling  the  second  dorsal  of  a  shark;  fin  rays  enveloped  in  the  skin;  anal  fin  divided 
in  the  adult;  (*audal  |>e<luncle  slender,  with  a  strong  median  keel;  caudal  fin  widely  forked  in  the 
adult;  ventral  fins  entir(*ly  wanting;  no  pelvic  arch;  gills  of  peculiar  etracture,  the  UminK  of  eadi 
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arch  joineti  into  one  plato  by  reticulations;  gills  4,  a  slit  behind  the  fourth;  gill-nienibrancs  separate, 
free  fn)nn  the  isthmus;  i)8eu(lobranchi{e  present;  branchiostegrJs  7;  air-bladder  present,  simple,  larjje; 
pyloric  c<eca  very  numerous;  intestinal  (;anal  long,  with  many  folds;  vertebne  short,  14  :  lli  =  2«>  in 
number,  the  neural  an<l  lia^mal  spines  normal;  n\m  very  few.  One  species,  an  enormous  lish  of  the 
oi^n  sea,  rivaling  the  largest  sharks  in  size  and  of  immense  strength  of  muscle.  Very  young  or  larval 
individuals  differ  much  from  the  adults;  the  fins  are  high,  both  jaws  are  prolonged  into  a  In'ak,  and 
the  head  is  anne<l  with  long  spines. 

Oenui  96.  XIPHIA8  LinnsBiii.     Swordftihei. 

Teeth  and  ventral  tins  lacking;  Ixxiy  somewhat  compressed;  dorsal  fins  2,  the  anterior  beginning 
opposite  the  gilNipenings,  falcate  and  elevate<l,  its  height  rather  less  than  that  of  the  Inxly;  secoml 
dorsal  very  small,  on  the  tail,  opposite  the  small  second  anal.  In  the  young,  teeth  are  present  and 
the  2  dorsal  fins  are  connecte<l,  the  fin  Ijeing  elevated  as  in  htiophurus.  First  anal  similar  to  first  (lor- 
sal,  ])ut  smaller,  less  falcate,  and  far  Ixjhind  it;  i)ectoral  fins  moderate,  fakrate;  skin  nake<l,  more  or 
leas  rough,  esj)ecially  in  the  young,  which  have  rudimentary  scales;  swonl  flattened  and  trenchant; 
cAudal  keel  single;  intestines  long,  sinuous;  air-:bladder  simple;  pelvic  arch  obsolete.  Fishes  of  great 
size,  reaching  a  weight  of  300  to  400  pounds,  the  flesh  red  and  rich  in  flavor,  highly  valued  as  food. 

XiphioB  LinnseiLH,  Syst.  Nat.,  Ed.  X,  248, 1758  (glaiius). 

122.  Xiphias  ^ladiua  Linnaeus.     Fig.  61.     'M'u.'' 

Head  alx)ut  2.25  in  length;  depth  about  5.5;  snout  3  in  length;  D.  40-4;  A.  18-14;  vertebn*' 
14  t  12;  cleft  of  mouth  extending  lx»yond  eye.  Color  dark  metallic  purplish  alK)ve,  dusky  l>elow; 
*'8word'*  almost  black  ayx)ve,  Iwlow  lighter;  fins  dark,  with  silvery  sheen. 

Atlantic  Ocean,  on  both  coasts;  most  abundant  between  Cuba  and  Cape  Breton;  not  rare  off  Cajn^ 


Pig.  ai.—Xiphiait  (jladUt*  Liiiim-UM:  aft<?r  Ciivier. 

Cod  and  the  Newfoundland  Banks;  rather  cH)mmou  in  southern  Euroi)e;  also  found  in  the  Pacific, 
oc(;asionally  taken  about  the  Santa  Barl^ara  Islands,  but  not  elsewhere  recorde<l  from  the  eastern 
Pacific.  The  object  of  extensive  fisheries  in  the  Atlantic.  A  single  specimen  was  seen  by  us  at  llilo. 
Others  were  seen  by  Mr.  Snyder  at  Honolulu. 

Xiphiag gladiujf  Liiina;n8,  HyM.  Nat.,  £d.  X,  248,  1768,  Europe  (after  XiphiaM,  of  Artedi):  Bloih.  Ichthyologia,  III,  23.  pi.  76, 
1786:  Cuvier  &  Valenciennes.  Hint.  Nat.  Polw.,  VIII.  256,  1831;  Gtinther.  Cat.,  II,  511,  I860:  Storer,  Fishes  Maw..  72. 
1853;  Jordan  A.  Gilbert,  Synopsli!.  420,  1883;  Snyder,  Bull.  V.  8.  Fish  Comm.,  XXII,  1902  (Jan.  19.  1901).  523 
(Honolulu). 

Xiphicu  rondcldi  Ijoavh,  in  Wem.  Mem..  II,  58,  pi.  2,  flg.  1,  1818,  Frith  of  Forth. 


Family  LIII.  SCOMBRII)i€.— The  Mackerels. 

Body  elongate,  fusiform,  not  much  compressed,  covered  with  minute  cycloid  scales,  the  scales 
anteriorly  sometimes  forming  a  corselet;  lateral  line  present,  its  (X)urse  undulate;  head  i>ointed 
anteriorly,  subconic;  mouth  rather  large,  with  lateral  cleft;  premaxillary  not  protractile;  maxillary 
without  supplemental  bone;  jaws  with  sharp  teeth,  lai^  or  small;  vomer  and  palatines  toothed  or 
not;  preopercle  entire;  operde  unarmed;  in  the  very  young  the  preoi)ercle  is  armed  with  radiating 
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fipineis  which  are  later  absorhetl  ami  lost;  gill-upeniiigs  veo'  wide,  the  meinbnuieH  not  united,  free 
from  the  isthiuiiH:  gilfraken?  uHually  lon^:  iH^eudobranchiie  present,  large;  gills  4,  a  slit  behind  the 
fourth;  bninchio»«tegals  7:  dorsal  tint*  2,  the  firKt  of  rather  weak  Hpines,  depressible  in  a  groove,  the 
second  similar  to  the  anal:  the  eh^vate*!  anterior  lol)e  alwayn distinct;  anal  spines  weak;  last  rays  of 
dorsal  and  anal  detached  and  scfiarate.  forming  in  each  caf<e  a  series  of  finlets;  candal  peduncle 
extremely  slender,  keeled,  the  caudal  Io))es  abruptly  diverging,  falcate,  the  fin  adapted  for  rapid 
motion;  ventral  tins  well  develo|>c<1,  thoracic,  i,  5;  vcrtebne  in  greater  number  than  in  Qtrangidr, 
the  nunil)er  ranging  from  'M  to  OH;  lir^t  n])|H>r  piiaryngeal  present  without  teeth,  thinl  and  fourth 
(fiossified,  with  teeth;  lower  pliar>-n^als  sei>arate;  stomach  sac-shaped;  pyloric  cuica  numerous;  mir- 
l)laidder  small,  sometinu's  absent.  Coloration  metallic,  often  brilliant,  the  pre\-ailing  shade  steel-blue. 
Genera  a>x>ut  12;  s|iecit^  al>out  H().  Fishes  of  the  hi^h  seas,  many  of  them  cosmopolitan,  and  all  hav- 
ing a  wide  range;  most  of  them  are  vahie«l  as  frKxl-Ashes.  the  flesh  l)eing  firm  and  oily,  but  sometimefl 
coarse. 

a,  CaudAl  innluncle  without  iDt-dutii  ktf  1  on  earh  j»i«l»* Oeomber,  p,  109 

aa.  Caiulul  pedaiioK*  with  a  mc«1iMn  k«i>l  on  ea<.'h  side:  a  Minall  keel  alK>vt*  and  one  below  thb. 
6.  Dunal  Hpinoi*  lu  to  1«;:  tnU"  nonnal.  th«'  hirainn-  not  f(»rmin)c  a  network. 
c.  Bofly  jaealclevi,  cxveptini^  about  the  lateral  line  and  eorHelet. 

d.  DorMils  well  M-'parated.  the  intep»i«ee  nion-  than  half  head Amxit,  p,  170 

dtl.  Dormlfli  contiKUou>.  the  int«*n<i*ace  nion-than  5  in  head <^M«oMnte,  p.  171 

re.  Body  wholly  covered  with  Muall  n-alfs.  tho^c*  on  the  corselet  and  lateral  line  somctimeii  iMTgct. 
€,  Vomer  and  |*alatinf<<  with  villiform  or  suid-like  teeth:  ImkIv  nibn^^t.  not  i.'ompreived:  verte- 

bnt3»t4»41 r^mo.  p.  174 

(e.  Vomer  t<M>thIcH*.:  |Milutine>  with  a  single  n>wof  rather  MtronK.  <'onieal  teeth:  liody  elongate. 

slightly  ronipn*«"M-d:  vfrlt-hne  'lO  toM , iSardo,  p.  175 

bb.  Dorml  spines  alK^ut  J-'*:  f^ilK  with  ih«*  laniin<e  forming  a  network wlranClkwiiMiiM.  p.  176 

Oenns  97.   SCOMBER  LimuBai.     The  Maekereli.     ''Ojtelu.** 

B«^M!y  hisifonn.  rather  elonpitc.  somewhat  ('<>tiiprL*8se<.i;  caudal  peduncle  slender,  without  median 
keel,  but  with  2  small  keels  on  eadi  side:  month  wide,  with  a  single  n»w  of  rather  small,  slender  teeth 
in  eai'h  jaw  and  on  the  vonur  ami  i>alatines:  maxillary  t^lipping  under  the  broad  preorbital,  a  fleshy 
lobe  on  fai-h  side  of  lower  jaw  nt>ar  its  jnnrtion  with  maxillary:  scales  very  small,  not  forming  a  corse- 
let; firnt  dorsal  of  9  to  12  ft-eble  sjiint^s.  sei»arati*<l  from  the  iK'crond  by  an  interniwcre  greater  than  the 
liai*e  of  the  tin:  si*<-on<l  (l<»t>:il  small,  tV»lIowc<l  by .5  to  M  detache<l  tinlettf;  anal  similar  to  second  dorsal, 
with  similar  tinlHs:  {MTtonils  and  vcntrals  small,  the  fonner  placed  high,  on  the  level  of  the  eyes; 
caudal  fin  small,  widely  it>rkf<l:  pyloric  apiienda^'s  excee<.lingly  numerous;  air-bladder  small  or  want- 
ing; vertebri'  normally  fornn**!.  14  17  — .U:  ^illrakers  long  and  slender.  Species  few,  widely  distri- 
bute*!, usually  swiinniinjkr  in  lai^rt'  M-h<Ntls:  carnivorous  and  migratory;  every  where  highly  valued  for 
foocl. 

Skombtr  LinnarU:*.  S>>t.  Nat.,  K<1.  X.  "Jvy.  ]7.>  ■  >#N*i«/>rMx . . 

Ojr»ly/«j«<iroiiow.  Cat.,  l»i:t.  1*^.'>4  'n^unhni*  . 

Pmeuwiatvphorwi  Jot^Iau  »\:  «;iHn'rt.  iTtM-.  r.  -.  NhI.  Mils..  V.  \y^2  i  Apr.  25.   l«tB».  598  (pnrum€Ut>phorms). 

128.  Scomber  japonicus  Honttnyn.     "^>/7«/u  />«i//f /#»;**  (-hub  Mackerel.     Fig.  02. 

Head '{.9  in  length:  depth'):  eye  3.  To  in  head:  snout  3.  I;  maxillary  2.9;  mandibi  2;  interorbital 
4.5;  I>.  ix-i,  12-v:  A.  i-i.  11-v:  s<-ad«»s  1»>-210-:W:  gillrakerv  13 --20,  ^ith  long,  slender,  sparse  teeth 
on  anterior  e<lge,  the  longest  gillraker  1.4  in  «*ye. 

Body  slender,  not  coinpn^s^ed.  the  dorsal  outline  gently  elevateil;  caudal  peduncle  not  compreflsed 
and  not  keeknl;  heail  long:  snout  very  long  and  }N>inted,  the  outline  from  tip  to  nape  straight;  niouth 
laige,  slightly  oblique,  the  jaws  sube<|ual:  maxillary  reaching  near  anterior  edge  of  pupil;  a  single  ron' 
of  small  teeth  of  unifonn  size  in  ea<-h  jaw:  similar  teeth  on  vomer  and  palatines;  no  teeth  on  tongue; 
eye  large,  stn^ngly  adipfise:  preoi>en*le  bn>ad:  no  blunt  teeth  or  spines  on  shoulder-girdle;  scales  very 
small,  covering  entire  InNly.  dcn-iduous,  not  fonning  a  corselet:  top  of  head  with  a  large,  translucent 
area;  nognx»ve  (*r»nne('ting  dorsals:  first  dorsal  higher  than  long;  origin  of  anal  slightly  behind  that  of 
soft  dorsal;  pectoral  ^ihort.  not  rea<*hing  tips  of  ventrals,  2.3  in  head;  ventrals  2.6  in  head. 

Color  in  alcohol,  bluish  abive,  with  about  :^  wavy,  darker  blue  streaks  which  reach  just  below 
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lateral  line,  thene  somewhat  rvticulatd  and  iiu-liwinB  paler  arean;  iiiiitdic  ami  lower  [wrl  itt  siiie  pnlnr. 
wtlh  email  dark  H|>obt;  belly  jmle,  willi  Hinall  round  dark  Hixite;  axil  d&rk. 

Color  in  life  (No.  0;S36),  up[>er  halF  of  heail  and  Inidy  blue,  with  brilliant  ailveryaiid  hluo  reHec- 
tionsi  lower  half  while,  witU  nieUllic  reflet.'tionH:  Iwck  and  upper  part  of  Hide  with  more  than  :Vi 
transverse  ugxaK  dark  bandti;  lower  half  covered  with  numeroua  inixinBpieuuus  roundteh  oiid  oval 


dimky  Bpota;  spinous  doraal  traiiBparent;  soft  doraal  eliKhtly  duaky;  anatwhitiHh;  ventralM  white,  with 
n-ddish  base;  pei-toral  diixky;  caudal  diuky,  with  the  edge  yellowish. 

Tlieatiove  description  tMsed  chiefly  upcm  asjieiinieu  (No.  04032)  15.75  incliex  Ioiik,  liiken  at  Ililo. 
Ooe  other  waH  obtained  at  Hi lo.  The  <'onection  i^ontaiiw  2  examples  obttuned  at  Honolulu  Auj^iiMt  X 
and  13,  anil  another  was  Heen  iii  the  Honolulu  market  August  13. 

This  mackerel  is  not  often  seen  among  the  Hawaiian  Islanils.     The  only  s|ie<nmeiis  knuwii  fnitu 
there  are  those  here  noted.     It  ii>  apparently  identical  with  the  chub  mackerel  of  tbe  Atlantic  and 
with  the  common  Japanette  sn/xi. 
f>nni>lKT^puii>nuRuuUuyn.Vi.'rliand.Ho]1.Mul»eh.1(iiarl.,\X,];>ti,  331.  Japan;  Jonlan  ,<t  Evi'miHiiii.  Ami-r,  P.>i>.l  miil 

Dame  Flxhui.  276. 1902,  wlih  Hgtire:  Jorian  j;:  Snyder  ITmr.  I'.  H.  Nal.  Umt.,  XXIil.  IWI.  U\7n. 
.^vm/ifraHraliuHulUtuyn.  I.  (-..  333,  Japaa. 

Srnmber  caliiu OmKiin.  Sysl,  Nm,.  1S».  171j*,  Sardinia;  lln'wlar  A  Fi»kT,  Bull.  I'.  S.  Fluh  C-onim..  VII.  IMT,  J.'KI,  H.  11. 
JunlanAEvvimiiim.  FUh.  NnrthAMid.  AniiT.,  !,><««.  M.  I-XXXIII,  flg.  364.  !>«'>. 
lAbrrlOrrrfiK  Wslbauu.  Art.  nsv.,  WD.  ITM.  SardinU. 

«ibcr|mni>>>n(<i)>Ai.riiaUelalt(>che,  Anu.  Mux,  Km.  HIM.  PHrix.  XIII,  IMW.  ai.'iHiid  3St.  Balsa  ric  1  Hand  a. 
•mber  murnipjUAafniu  RallneHiue,  IiiiIIgl',  Is.  IHIO.  Palarmo, 
•abcrarrj:  UIU:hlll.  Tranx.  Lit.  and  rhlloo.  Sot.  N.  V.  txl.i,  fa.  New  Vork. 
mlxr  macHlaltut  Onuch.  Ann.  Mbr.  Nat.  IIM.,  V,  1I82.  Si.  England. 
iHiArr  unflulaliu  SwalnKill.  Nat.  Illnl.  FIhIh-k.  II.  «N.  IKW.  Sicily. 
Urombrrgraclll'Sytuiima,.  op.  v»..  H.  410,  IMS,  Sielljr. 

~  -rJltgoAirHi.  ITih;.  Ca\.  Ar.  8cl.  IKW.  101.  Santa  Barbara. 
rlmabcr  dtblfiSloKr.  Hlil.  FlHhcs  Man.lSO,  pi.  II.  Hn.  1.  ]«a»,  UaaaaehuHlta  coaat. 


0«nni  9*.  AnziB  CutIh.     Tho  Frif  at*  lUcliartli. 

Body  oblong,  plump,  mostly  naked  posleriorty,  anteriorly  covered  with  Biuall  wales,  Ihoee  of  (he 
pectoral  rej-ion  enlarjied,  forming  a  coreelet;  snout  very  short,  conical,  scarcely  comprenHtil;  mouth 
rather  small,  the  jaws  ei[ual;  teeth  very  nnall,  mostly  in  a  single  series,  on  the  jaws  only:  tail  lery 
slender,  depressed,  with  a  rather  large  keel  on  each  side;  first  dorsal  short,  separated  from  the  iH-ciiid 
by  a  considerable  interspace;  secon<l  donul  and  anal  small,  each  with  7  or  8  )iiilet!<:  |>e('tonilr'  and  ven- 
trals  small;  no  air-bladder;  branchiostegals7;  pyloric  cieca-dendritical:  gillrakers  very  lon>.'unil  HJender. 
numerous;  vertebne  39  in  number,  peculiarly  modified,  i-njentially  as  in  (iyiiinoiartUi.  One  Biiecien. 
]>elugic,  widely  diHtrihut«d. 


JiutoCuvliT,  Kignt 


LwrJ,. 
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124.  Auzis  thasard  (l^acepede).     Frigmte  Mackerel.     Fig.  63. 

Heail  3.6 ill  leii^h;  depth  4.75;  eye  5  in  hi>ad:  Miout  4.1;  interorbital  4.2;  maxillary  3;  D.  x-lS-vui; 
.\.  1.3-vii;  gillraken*  IW  -  10,  serrate,  loIlge^*t  nearly  e<iiial  to  eye. 

Body  robiLst,  .^:areely  coinpre^fHetl,  abruptly  o>ntrac'ted  at  cau4ial  [peduncle;  least  depth  of  latter 
1.3  ill  lcai<t  widtli,  strungly  keele<1;  head  l<>n^.  Hul^conic;  snout  iK>inted;  jaws  equal;  small  teeth  in  a 
single  series  in  each  jaw;  tongue  long,  nninde<i,  free,  a  thin  flap  on  each  upficrside,  nam>wing  poste- 
riorly and  giving  a  tn.>ugh-like  apjN'arance;  maxillary  reaching  Ijelow  anterior  edge  of  pupil,  slipping 
under  prerirbital  for  nearly  its  entire  length:  eye  moderate,  high,  anterior;  interorbital  flat;  open*le 
very  broail;  flns  small;  dorsal  spini^  ratlier  ^«tiff,  longest  etpial  to  snout  and  eye;  soft  doraal  very 
low,  its  longest  ray  alxiut  v<\\m\  to  eye;  caudal  creMvnt-shaiied,  1o1m.*s  equal;  longest  anal  ray  equaling 
base  of  fin,  its  origin  under  p(^>sterior  Imse  of  soft  dorsal;  peirtoral  short,  reaching  slightly  beyond 


Fiu.  (>A.—Aurif  thazani  (LatrpMct;  aftrr  Jfirdaii  and  Eyennann. 

ventrals,  past  middle  of  tir^t  dorsal,  longest  ray  2.5  in  head,  its  up|>er  l»seon  a  line  with  npper  edge 
of  pupil;  ventnils  2.0  in  head,  ))a.se  under  upjter  l>as«*  of  {^ectorai:  scales  of  corselet  and  along  anterior 
dorsal  region  companitively  large. 

Color  in  alcohol,  )>lackish  blue  alMive.  lighter  lielow,  )H>i*<iming  silvery  on  Iwlly;  color  of  fins  aune 
as  adjacent  Ix^ly  color. 

The  al)»)ve  description  !»a>^Ml  eliietly  ii|M»n  a  s|)ecinien  (No.  04021)  10.5  inches  long,  from  Hilo. 
We  have  a  s|iecimen  i  No.  (M027)  14.5  iix-hes  long,  from  Honolulu,  and  have  examined  one  obtained 
by  Dr.  Jenkins  at  Honolulu.  Tlie  s[^KM'ies  \va.s  found  abundant  at  Hilo.  It  is  taken  witli  the  trolling 
hcH)k  in  the  o|jen  sea,  and  is  one  of  th**  Infst  iranie  fishes  of  the  islands. 

Sfomhr.r  (hazard  Liif(']K'i\v.  Hi>t.  Nat.  I'oi.x^  .  HI.  '.*.  1S)1.  between  6  and  7  S.  lat.,  on  coast  of  Newr  Guinea. 

ikufmbtr  ntclui  Rij<M>.  I<-hlh.  Nir*'.  le'».'>.  l**!!).  Nice. 

Srtimher  bi*u*  Rafine^iUr.  rjiratlrri.  4.'».  l^lu,  Palermo. 

ThifMHU* nKhrdHUf  Ki.sH).  Knr.  MtTi«I..  III.  117.  ImT,  Nice. 

Aujris  rutf/ariji  Vnvit'T  Ji  V}tl«'iiciciini>.  Hi>t.  Nat.  roi>>..  Vlll,  lo'.t.  1^31,  Mediterranean. 

Auxint tajtrinfffutnn  Blffkcr.  Fauna  Ja|»)iii.  in  Nat.  Ty<l>.  NimI.  In«l..  VI.  ls'>4,  4<J8.  NacaaakL 

vfifjri>f/ii/iino/<//.«Bl(>fkcr.  Nat.  Ty«N.  Nt-*!.  In«l..  VIII.  '.m,  1h.V>.  Teniatf,  V.  Ternate. 

Auxit thnzfirfi,  Jordan  «v  ?:vinnann.  Fi-li.  .North  iV:  Mid.  .\nier..  >^>7.  Hk. :i6o,  IM.  C'XXXIII,  lh96;  Jordan  dc  Evemiann,  Amer. 

FiKHi  and  Game  Fisht"**.  JTT.  19irj.  with  lijriire:  .lenkins  Bull.  V.  .S.  Fish  Comm..  XXII.  1902  (Sept.  28,  IWB).  441 

(Honolulu). 

Oenns  99.  OTMNOSASDA  Gill.     The  Little  Timniet. 

This  genns  <liffers  from  ThiiHims  il  1  in  the  aljsence  of  teeth  on  the  vomer;  (2)  in -the  complete 
alisenee  of  si-ales  outside  01  the  i-orselet.  while  in  Thuimuf  ai  the  same  size  the  skin  is  covered  with 
small  scales;  the  limits  of  the  eorselet  in  the  tnnny  and  alhicore  are  obscure,  so  that  it  can  not  properly 
})e  said  to  be  a  distinrt  eharacter  in  those  i^i»ecies;  and  (3)  in  an  important  osteolopcal  character, 
namely,  the  i»eculiar  develui>ment.  in  the  fonn  of  a  network  or  trellis,  of  a  portion  of  the  abdominal 
part  of  the  l>ack))f»ne.  lH?tween  the  vertebne  projH^r  and  the  hiemaix>physe8;  vertebra  38.  Species  of 
smaller  size  than  the  tunnies,  uls^.)  {lelagic  and  of  little  value  as  food. 

(iymmtrania  'iill.  I'nn".  A«*.  Nat.  S«'i.  I'hilu,  1n;2.  12.'»  yunmtlor). 

Thfnntu  Liitkcn.  Sfiolia  Atlantiea,  4(30.  Ikhd  (ptlamytr.  not  of  Cuvier  dc  Yalcncieimeii. 
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),  JunUn  &  Gilbert.  H 


a.  LHtenl  line  wllh  h  dwiiiil  i-atvr  bcl 

Jstcnilline 

on.  Lateral  line  wllhoiit  itMinrt  ciirr?; 


Jen^hiriiw  BtripeH  uii  i 


120.  Qymnoaarda  pelamis   [lAt 


ih).     "Atu:""  Oi^i 


Fi«.  64. 


Head  ;t.o  in  leniftli;  depth  4;  D.  iv-12-viii;  A.  ii,  12-vii. 

Body  obloi^,  robust;  lateral  line  malting  a  decided  curve  iinmeiliaUly  beneath  the  swond  dnrml: 
coreelet  HtranKly  developt^l,  <s)veriii)(  the  entire  space  between  the  diaKunalw  ouiinectin)^  the  poBterioi 
extremity  of  the  ^tiiiiouB  dorttal  and  the  bai<e  of  the  pectorals;  |Hiaterior  margin  of  preofiercle  about  l.f 
in  inferior  niarKin;  peclorale  reat'h  vertical  from  tenth  dureal  spine. 

BatTk  bluish;  belly  Hilvery;  4  brownish  Btri]ieH  on  each  side  of  belly,  ]iaisllel  with  the  lower curvt: 
of  body;  no  spots  below  pectorabt. 

Warm  seas;  pelagic;  not  very  common,  north  tu  Cape  Cod  and  Beriiiudas  on  the  Atlantic 
America;  once  recoried  from  California. 

A  specimen  (N'o.  04439)  32  inches  long,  from  Honolulu,  is  dew'ribeii  as  follown: 

Head  3.3  in  length;  depth  4.4;  eye  7.75  in  head;  snout  3.2;  maxillary  2.7;  mandible  2.3;  gai)e2.T; 
interorbital  3.6;  D.  xvi-12+8;  A.  ii.  124  7. 


of 


Body  rather  Hhort,  8t<)ut,  not  (innpra»<ecl;  heail  and  i-anilal  peiluncle  nnifonnly  pointed;  heail 
rather  large,  toiit:,  I'onic;  stiout  small,  sharply  conic;  moiilli  moderate,  the  jaws  Bnl>c<]ual;  maxillary 
reaching  middle  of  pupil,  sli]>ping  under  preorliltal,  widtli  at  tip  1.7  in  eye,  lower  edge  convex,  fitting 
into  a  concavity  in  mandible;  teeth  cnuill  in  Ixith  jaws,  none  on  vomer  or  jMlatine;  short,  sliarp  teetji 
on  Imseof  tongue;  inlcnirbilal  siwiff  broadly  convex;  eye  rather  final  1  iaanU'rior  half  of  head;  opercle 
and  jireoperele  with  fine  but  Noft  HerralionH;  caudal  peduncle  short,  dejiresHed,  and  strongly  keeled; 
origin  of  npinous  dorxnl  Hlightly  l>ehind  lutse  of  pectaral,  the  anterior  spines  t>ro<lui'e<l.  -  in  head,  tile 
fin  folding  in  a  gniove;  dii-tanee  lietween  dorsal  fins  very  short,  not  exceeding  ciiameter  of  eye;  anterior 
dorsal  ray  produced,  3,1  in  heail:  anal  similar  to  soft  dorml,  its  origin  under  last  dorsal  ray,  its  anterior 
rays  produis"!,  eiguaiing  those  of  ilorsal;  caudal  extremely  broailly  forked,  the  lobes  small,  scarcely 
cxi^eeiling  snout  and  eye  in  length;  pectoral  niixlerately  long,  pointeil,  1.9  in  head;  ven train  shorter, 
2.7.'}  in  head;  (»n*let  well  developed;  a  large  nuked  urea  on  side  anterior  to  hue  coniiei-ting  origin  of 
soft  doreal  to  lip  of  {leclonil ;  lateral  line  with  an  irregular  ari'b  aliove  the  pe<;toral,  tlieniv  cleseending 
in  an  irregular  wavy  line  to  keel  of  caudal  peiluncle. 


;-rtprfu' 


I)  ncinonipftnlfd  PI 
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Color  ia  aliiihol,  blubh  lilark  above,  pale  on  mdce,  whitish  below,  lower  part  of  side  with  4  brawl 
bluii>h-bl»ck  litiei',  broai)e)4  |Hwteriorly  and  tfeparated  by  hroail  silver)'  bandB,  which  are  braadwl 
anleriorly. 

The  above  •leMription  bawd  upou  u  diieciinen  [So.  IH439)  32  inchea  loug,  obtained  in  the  market 
at  Honolulu.  We  have  another  specimen  (Xi>.  04440),  37  inches  long,  fniiu  the  saine  place,  and  alao 
the  head  (No.  01018)  of  a  large  example  :<een  at  llilo.  In  the  collection  niade  by  Dr.  Jrakina  in  a 
a|iei-imen  (No.  71*8),  14  inches  long,  which  doec  nut  agree  fully  with  current  deecriptiooa  of  thiaepetnee. 
It  has  6  narrow  brown  lines  along  lower  jiart  of  iiiile  infteail  of  4,  ami  there  is  a  narrow  row  of  blunt 
tnliercular  teeth  on  each  giHlatin 

This  Kpeeiee  b<  pelatnc  anil  im-urs  in  ail  warm  vvt^,  iieing  ulxiiidant  about  Hawaii  ii 
has  been  founil  on  the  Atlantic  iieuiI  iif  .inierii-u  aii  far  north  an  Ca|ie  Cod,  ami  it  is  frequent  about  tbe 
BenriudaH.     It  hai"  U't^n  reiiinieil  Iriini  tlit-  i-"ai"t  nf  wmtliem  Califomie. 
Smmbrr  irUimii  MnnvrUH.  s^yM.  Nut 
Stumbir  fiiaml'l'i  U<i^-<lr.  lli>l. : 

'lnm^.VnvlrT^  Valviii-lPiiniis  lli^.  Nat.  I■■■l>f^.  VIII.  1l:(.  Iicil:  iiflcr  UrnifrtK 
■iir'lu  fpAintfii,  Jonlan  A  Hii-nnann.  FI»lii->  NiiRh  iin<l  MM,  Anii-r..  >«>.  Ivjiiioci.  .1i:  Jntdand:  Evmnaiiii,  Auolcmn 
~     '  ~"        -     -    - — ■  ..XXIl.l««<S<-pl.2l,I-aei.tU(HuDaluln). 

126.  Qynuioaarda  alletterata  '  Itafini-Him-!.     '-  KAtnitiiMii;"  Utile  Tunny;  Bnnito.    Fig.  65. 

Head  3.H  in  letikith:  di'i.tii  'i.V:  ,yv  .').4  in  head;  snnul  :i.3:  interurbital  3.75;  maxillary  2.3;  D. 
31V-12-V1II;  A.  1:1-7;  ifillraki-rs  TJ    it.  ?HTral«-.  lonj^cT^t  nearly  eipial  tn  eye. 

ftnly  r>.buj^t,  Ki'arnly  i-.iiii|.n--:«-i.  abntplly  iiintrail.-<l  al  .-.m.la]  [loluncle,  least  depth  of  latter  1.3 
in  least  widtli,  utrmuly  k.-'-l.-l;  luiid  Icirii;.  -iilnmiic:  [■iicnit  imiiiti-*!:  jawn  Bnl)e<|ual,  lower  slightly  the 
shorter;  tiflh  on  l"itli  jaw:"  iiml   imUuitii'  imh.  tlie  latter  v.-ry  minute;  tliose  on  jawn  small,  sharp. 


'  Jnnliin  ami  Evermann. 


i-onic,  wide  wl;  ("iiu'ih-  i"iii.'.  n.imdt-d.  free,  a  tliin  flap  on  each  upper  siiie  narrowing  pcwteiiorlf, 
givin](  a  trongh-1ik>'  a[i|>i'iiniii<¥;  luaxillary  reui'liiiig  i-eciler  of  pupil,  flipping  nnder  the  preorhital  (or 
nearly  iti<  ciitirt-  leniflh:  eye  iiiiHlertiti'.  Iiifili.  anterior:  inlerorbital  rouniteit.  wide;  o|N'rcle  bmad;  fiits 
Kmall:  dorval  Hiiinef  >[i[f.  [•>nu<-!'t  ■.-•iiiiil  to  nnoiit  and  eye;  foSi  dorsal  very  low,  itH  iongefit  raj  notquite 
eijiuil  to  itf  lNV<e;  caudal  cre^'ent-i'haiHiI.  lolie^  eifiial;  l>ai>i'  of  anal  tin  ei|ual  to  longest  ray,  its  origin 
nnder  {im^erior  li«.-i-  of  wfl  diir>«l:  [*clrirjl  ;^hor1,  reaching.'  -ilightly  l)eyond  ventrats  past  middle  of 
Mrst  donial.  Ii>ntrei>t  ray  :;.4  in  lieaii.  iIh  iii>|M'r  lia><e  on  a  line  with  middle  of  pupil;  ventrals  3  in  head, 
liA«  U-hinil  iip]ier  <flge  of  i>ti-t'inth  I'caie:'  uf  ivinielrt  and  anterior  dorsal  rejiion  comparatively  large. 

Color  in  alcohol,  lilackifh  blue  aU>ve.  lighter  lielow,  lieroining  cilvery  on  l>elly;  hark  with  about 
13  ■>biiipie,  wavy,  dark  s'tn-ak)'.  H-|>arHled  by  tiluinh  nilvery  interspaces;  side  with  10  to  13  darker 
liauL!;  )«t'eral  Iilai'k  bluti'hes  i^ixe  of  pupil  or  slightly  larger  on  cide  between  ventrals  and  pectoral; 
liuH  color  of  luiily. 

The aUive deM-ription  liaHil  cliiefly  im  a  tq 'twill len  (No.  OtOlS),  10..=i  inrhex  long,  fram  Hilo.  We 
iiave  one  other  )i|ie<'iiiien  (N'li.  04irjOi.  10  inches  long,  from  Hiln,  aud  one  (No.  OWK),  17.75  iiKhet 
long,  from  llnnohilii.  In  the  larxer  e^anijili-H  I  he  Hjioti^  on  the  t>iile  between  tbe  ventral  and  pectoral 
are  fewer — only  2  or ;!  in  niimlier. 


This  apcoies  is 
the  hook  in  the  open 
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in  thp  marketa  at  Honolulu  snil  Hilo  in  Ihi-  wunniifr,  li«ing  taken  wit 


twit-fifthH  till'  lenclh  of  (he 
I'losfly  njlattNl.     Siw  lai^p.-, 


e.  I>wior,  Egypt-  P<il«»-,  pi.  'H.  fig.  ft. ; 
.vamotr  aatltenilai  l<al1ni!8iilie,  Caratterl,  *6,  1810.  Palcnns. 
ngnnialtaclilOttiit  Klwu.  Eur.  Mfrid..  II.  iU.  1«7I>.  Ni«. 

Thynaut  (AunniNO  Tuvler  &  ViUenciennes.  Htil.  Nut.  I'mIuh.,  VIII,  ItH,  IN31.  Mc< 
nvnniMbnufrvHfJBtruviiT  Je  VBlendeiiD<M,i}p.  clt,.  VIII,  110.1X31.  Bmll. 
Tkif»niabrfnpinauCnviericViilriKlennet.oji.  cit..  VIII,  112.18111,  Mediicmi 
OyiUKiMrdit  ullrfrmfn  Jordan  AEvurmann.  Fiidi.  Niitlh  db  Mid.  Anier..8eS,  llx.Si 
Amer.  Food  and  Gami>  Flatiex. -i7M.  1«02;  Jcnklnn,  Hull.  r.  M,  F\H\  Ccimm. 

Owini  100.  OEBXO  Jordui.    Tb«  Albaeorei. 

P*>ctoral  finfl  very  lonp,  saher-Khapeil,  their  length  in  tiii'  aiiultalwiui 
iKxly.     OtlierwiHe  cnaentially  as  in  Tliminiu,  to  which  this  t^niis  iit  very 
but  much  less  tlian  that  i)f  the  iii|x.-eie»i  of  Thmima. 
Orryam  CiiTler.  Rfgnp  Animal.  Ed,  1.  II.  314.  lt>17  [niaUmgn):  iiol  Orryi»ir  Biifln««|ue.  AimlyM.-  il,-  la  NkIu™.  1HI5,  wlilfh 

Ik  equivaluni  1<>  St,ml.n.iili-: 
n«woJc>rdnn.  Pror.  Ai^.  Km.  Hcl.  i'hlla.  IKHK,  IHU  (iln^Hiw). 

127.  0«rmo  ^rmo  (Lait-peile).     "Ahi;"  Albat^rc.     Fig.  fti. 

Head  .1.6  in  length:  depth  3.9;  eye  5.7  in  he.ail;  xnout :!;  inlerorbital  :t;  maxillary  L'..''<;  iiiiindihle 
2.2;  gape  2,7;  D.  xi\-».  12  t  8;  A.  ii,  12  t  7. 

Bixiy  short,  stout,  fusiform,  sparcely  c()iiii>re(>HC<),  dorsal  and  ventral  |)rofile»  rurvinii  jinnlnnlly, 
boily  deej)e8l  at  the  middle;  head  moilerale,  wharply  iimic;  snout  short,  |>iiinte<I,  llw  juhh  MiiU-mial; 
tiiaxillary  reaching  below  middle  of  pupil,  slipping  under  the  thin  pn.'orbilHl:  teeth  on  jauf  in  a  single 


row,  small  and  bluntly  conic,  villifonii  patch  on  vomer,  none  on  palatines;  eye  large, 
of  head;  operi'tes  smooth,  okin  of  preoperciilar  e<lge  finely  denticulate,  as  is  also  tht-  ii]> 
operele;  mudal  peduncle  slender,  short,  depressed,  least  depth  not  exceed  in  i;  half  diaitiHi-r 
least  width  !..'>  in  eye;  origin  of  spinous  dorsal  slightly  poslerior  to  Iwse  of  |ieclonil.  the  lir 
in  head,  the  fin  folding  minpletely  in  a  groove;  soft  dori«l  and  uiial  siniihir,  rays  ele\ale(l, 
;!  in  head;  caudal  very  liroadly  forked,  each  lolie  alxint  1.3  in  head;  [lectotal  long,  sleiide 
origin  of  anal,  inserted  Im-Iciw  line  of  eye,  the  length  e<)ualirig  that  of  head;  veiitralK  short, 
a  depression,  tlieir  length  2.7  in  head;  a-alcs  small,  cyidoid,  covering  entire  l>o<ly,  some* 
along  back;  coreelet  ilistind,  scales  on  it  large,  coarsely  ctenoid. 


.p,.r,.du-eMf 
■of,-vc,  tlie 

■si^piiii-;;.:. 

earh  about 

fitting  inlo 
A-liiil  larg.'r 
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Color  in  iife  ^f  a  «jie«nujen  =  X*i.  0&1.V^  l  17  inv-hej^  loo^.  iioni  llonolala,  nUak  mhore^  vhh  tferi-blne 
reAcctioitf:  <3Uvr>'  W]«.««:  wr>-  iaini  li^lit  Y«ii4l«L  ev«-nr  4  4her  finr  a«iMi<l  I«ik1  :ne|wrate«l  Inr  ion  of 
sfMOt^  t'oniii);  4K*«nviLnl  jli>!  Ia4-kwjip]  fntin  f*^i<»rAl  Tvin««n  K*  ventrtl  line:  fwuie  Terr  faint  indkm- 
tioitf  of  fliiiilmr  zam«w  l«Li>t^  l^hiD«i  ]«:M'iorLl.  vrrti«:il  aUire,  curw^l  hat^kvnnl  helow:  «oft  doml  and 
anal  an<l  d^vnodan^iana]  fink-i*  )*n^t  ]«itj«*ii-vt-nitv:  «ai>la]  dift^v  white  with  vellow  bonder;  ventiab 
white  c«  angler  i-qsriai^e.  Ma^-k  aK^ve.  a  ^uskW  }*bA-k  5] -a  on  lane  of  each:  perioiml  very  <lark-bliieaboTe. 
black  oo  furijk'e  n^^xi  U«!y.  tidl\er>'  :rTsivi>h  >*lue  **n  opfmie^xe  f^iriare:  no  <lark  bandft  or  fpola  on  bodv. 

Color  in  al4^«h«*l.  )tp'*vm?>h  l>k<*k  aK'Vr.  f«aler  «*n  the  fi^le^  bloislft-white  below;  fiuE  all  dofkr; 
lievtonJ  alnKfri  hbk-k. 

The  alldk'vin'  ]>  kiKtwn  iiy^m  all  rrlai€«!  >]:ie«-i«^  }«y  the  bright  yellow  oolor  of  the  finlelR.  It  ramhca 
alai^flxeam!  i«  ^M^aiO'iTully  t^kt-n  i>n  ihr  h<«ik  in  thf  ofienneaan*!  lw\«ight  int«>  the  mailMtPof 
lloDolola  an«!  Hiki.  It  i-*  le?fe-  oniimcii  al^  on  tlif  Hawaiian  I^lan<llB.  howervr,  than  in  «toathem  Japan. 
The  Jafiant^v  tiiifti    'xriw  in.'.;  >.  i*  aj^jArfnily  ihf  -^aiu*-  fi-ih. 


LMvfn^if.  H>t.  NfeT   K'li^.   11    'f^  ATI'S  III.  1   isiu  xf  s.  latitude  aad  bos'  W. 

nyiws*  iwf*4>>r)il<«f].  F«-:iia  Jii;»>r:  .  I'-':**^  .  iC.  }-\  V*.  :<>44  Nagasaki,  JapauB. 
GenaoaAi.  j^r-dtr.  Bull.  I'.  >.  Fi-'.'j  ^o^jzi.   XX]  1   lAL'   Jhii  ly.  1A4  .  'ij^  -HiiaKilulQ  •. 

Geans  101.  SASDA  CuTin-. 

Boily  rather  ek*n£at4'.  4X*veivl  with  ^inall  iroile*.  th««<'  **i  the  fiectoral  region  fonnii^ a conelHt; 
f  "«^l  peduncle  ••Ifrj'ifr.  Mron^ly  kt^/Ir*l:  Ijv^I  \Arse.  [«*int«^l.  «v»nj]»rv»«^;  month  lai^:  taelliin  jam 
rather  ttnutk^,  oinii-a],  ^lijhi'y  t'.riri].r\'!:feNe«i:  Hiuiiar  let-ih  ^n  t}i«'  ]«ilatine$.  Imt  none  on  die  ivnwr; 
maxillani'  n^tt  c^tnuealr^l  I'V  ]«rv«>rl»itM]:  tnllnikcrs  loiiijaiiti  >tniiiff:  iir>4  doml  long  and  nthcr  low,  of 
18  to  2:i!  rather  •ft-' -m  «piL:*>.  whi'-L  arc  irra*iiially  ^hunent^i  liehind:  iutc-rral  between  the  iHt  spine 
and  the  eecon*!  tii.rsal  ^Iv  i:  ^^><.i..]  .l...rsal  i^iiiajl.  follout^i  l*v  S  ^r  \^  iinletcf;  anal  fin  fimilar,  nmallT 
with  one  fewer  iin]eT>:  ]^:rt^l  iir>  >i]iayi:  }R'<.1••ral^  {*l;i4.><il  lirlftw  the  level  <>f  the  pnpil;  no  air-bladder: 
pvloric  cdrm  Vf  ry  uuinrr-u^.  -i^-i^iriTi'.al:  \vrt«'l>n4'  nonnally  fi>nDe'!.  50  tr*  M  in  niunber.  Fiflheaof 
rather  laiipe  i^ize.  of  mt-tAiiic  •-•^••niti-  >ij.     Twn  s]H^-ir^>  known.  <'ine  from  the  Hawaiian  Tfhindfi 

J^^friatypf^VM-r  A  Vh].-:.  i.t.:..-   H.«:   N.^:.  !•■.:<*-.   VIII.  n*.  l«on    iW'-M  .  ti-«i /^;atty»c«f  HmmUh.  a 


128.  Sarda  chilenaia  iC^ixier  ^  Valenciennes^  >.     California  Bonito. 

Head  3.73:  •lf}*Th  4.7.^:  I>.  xvm-i.  iL'-viii:  A.  ii.  11-vi.  Head  painted,  conical, naked;  maxillaiT 
not  reaching  eyi-:  T*^Th  -^r>Txi;.  >.  ir\-4^1.  alrx^ui  40  in  vrach  jaw:  |ie«tond  placc^ii  just  below  the  level  of 
papil,  Simrc-ely  half  :i-  '-."U,:  a.-  h»^-J:  inllmkeT*  Ir^nc,  ^l^x.♦n^^.  1*5  or  17  lielow  anjele;  comelet  modoiatelv 
«leveIo|<«l:  lau-rai  Wi.*-  ^luiu.aiii.j.  n^akin;:  a  >liaq*<-urvf  K'l<.iwt*oft  dorsal.  Dark  metallic  Une;  flidea 
dn«ky:  «*veral  Mai-k>h  ^tHji^-^  r:iJiiiiJL'  ••hii<jT]f]y  upwanl  and  l«k-kwani  fmrn  the  pectoral  nf|ion  to 
the  apf ler  eiii:!^  « if  tij'-  lail.  Thfi^*-  variahK-  in  nunjl«cr  aiid  liirectiMn.  fjength  2  to  3  feet;  w^eht  16 
poondc.  ^^an  Frui^ «:'-'-<•  1"  ]*aiai:->iiia  an*!  Ja^iaii:  alian«iant  northm-ard  in  :qimmer:  Terr flmilar  to  the 
Atlantic  Uinit^*.  .vr/-'/"  MTr<fM.  but  uith  :hr  sjonxu;:  dtirsal  always^  shorter,  ite  flesh  rimilarir 
<Iark  reil.  and  ^iiv. 

A  iE|«ecinien  aU*ut  l'  ftvi  ]'>n&;  rv<vntiy  n:^vive>i  from  Honolulu  belong?  without  doabt  to 
lleftl  3.5  in  lrn«rth:  niaxi]]ar>-  *-x\»-u*\\u^  t««  a  v^^ni'-al  thn*ugh  po^1eri«lr  edge  of  orbit;  Silark  obliqi 
rtripe?  on  lti«]y.  ihe  *]]<iifnii>M  an<}  ]<«w*-r  ^mi-i:  licint;  indi^timi:  dorsal  with  IS^ipinea.  This  ifi  the 
finft  reeonl  fn«ni  HaiAaii.  It  \k-iA^  t«>a«]il  fiinher  pnilahility  tc*  the  snppr^ition  that  >Srrrdii  Imral^ 
Girartl,  frrmi  Calif* 'Hiia.  an* i  s^tni'i  orl»„t>tl'4t^  S-hlfircl  .  fn»iii  Jafom,  are  fully  identical  with  .*$ 
clrilnuM.  ai?  wa.*=  in«lic-ii«^l  ^y  u*  \u  *»iir  P'ifrhi-^:  *A  \urth  and  Middle  .\nierica. 

/ytaajM rkiiTHMU  <  ui kr  A  Yh'.TZHifjt^i^  Hi«i.  N«i   \tti^.,  VIII.  ]«:{.  is;;].  Valparaiao.  Choc;  tiOnthrr.  C^L.  U. 
Beiampt or^tMi^xli*  T^jjizniii*  Jc  A:  ■^'  hi*^»\.  Fa'^iia  Jni«iTji<-H.  I'lii***..  !i>£*.  |iJ.  -Vj.  ]VA*.  Japan. 
Piiam^ litiftJalfi  tiimvi.  1*^*    K   H   ^  .r\  .  X    ]>•..  IV^  San  Diefo.  Cal. 
Sarda  dUlmrif.  J>>nlaTj  A  EvtrnuKi^n.  F>h*-*  N"nL  A  Mi<J.  Xmtr..  I.  <!.  IsWw 
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Oenui  102.  ACAKTHOCTBIITM  Gill.     The  Petoi. 

Body  elongate,  fueiforni;  head  very  long,  slender,  and  pointed,  the  mandible  being  longer  than 
upper  jaw;  jaws  forming  a  sort  of  l)eak;  cleft  of  mouth  extending  to  below  eye;  i)<:>sterior  part  of 
maxillary  covered  by  the  preorbital;  b<^)th  jaws  armed  with  a  close  series  of  trc^nchant  teeth,  ovate  or 
truncate,  their  e<lge8  finely  serrate;  villiform  teeth  on  vomer  and  palatines;  gills  as  in  Xiphiaa,  their 
laminse  forming  a  network;  scales  small,  scarcely  forming  a  corselet,  those  along  the  base  of  dorsal 
enlarge<i  and  lanceolate;  keel  strong;  caudal  spinous;  dorsal  very  long,  its  spines  alx>ut  25  in  nuinl)er. 
One  species,  a  very  large  makerel-like  fish,  wi<lely  distribute<l;  esj)ecially  abimdant  about  the  Florida 
Straits.     This  rt^markable  genus  marks  a  long  step  from  SconOteromoni^  toward  the  type  of  swordtishes. 

Acanthocyhium  (Jill,  Pnjr.  Ac.  Nat.  Sci.  Phila.  1H62,  125  {mra=»olandri). 

129.  Acanthocybimn  aolandri  (Cuvier  &  Valenciennes).     *'  O/to." 

Head  4;  depth  6.5;  eye  5  in  snout;  gape  more  than  half  length  of  hea<l;  j>remaxillaries  in  front 
prolonged  in  a  8(>rt  of  lK»ak,  which  is  nearly  half  length  of  snout;  t*H*th  somewhat  irregular,  the 
|X)Btt^ri«»r  nmch  the  largest,  all  strong,  serrated,  about  50  in  each  jaw.  Dorsal  spines  mostly  Hulwipial; 
lateral  line  de.scen<ling  a])ruptly  under  six ttvnth  dorsal  spine,  the  highest,  iH'hind  mitldle  of  fin,  5.(;^> 
in  head;  dorsal  and  anal  lol)e8  low;  caudal  lolx'S  short,  very  abruptly  spreading,  their  length  abotit 
two-thirds  head;  i)ectoral  2.25  in  liead;  corselet  small. 

Cc»lor  steel-blue;  dark  aliibve,  paler  below ;  no  distinct  markings;  young  faintly  barn'd;  lins  (•(►l«>re<l 
like  the  Ixxly. 

This  fish  is  not  abundant,  but  a  single  specimen,  48  inches  long,  was  seen  by  iKwtor  Jenkin.s  in 
1889,  in  Honolulu,  and  Mr.  Snyder  obtaine<l  it  there  in  1902. 

The  Oim  was  said  by  the  ancient  Ilawaiians  to  bi^  the  parent  of  the  Opeln  (mackerel). 

Cybium  tolandri  Cuvier  &  Valenciennes  HiHt.  Nat.  Poiiffi.,  VIII,  192,  1831,  open  sea  of  the  Pacific,  exact  lo<>aIity  unknown. 

Vybium  sara  Lay  A.  Bennett,  Beechey's  Voyage,  Zool.,  63,  pi.  20,  fig.  2,  1S49.  Loo  Choo. 

Cybiumpetus  Poey,  MemoriaH.  II.  234,  pi.  16,  fig.  1,  1860,  Habana. 

?  Acunthocybium  pftHS  Poey,  Synopsis,  363.  1868  (Cuba). 

Cybium  rerany  Doderlein,  Giorn.  de  So.  Nat.,  Fa\.  Eoon.,  VIII,  1872,  Palermo. 

Acauth4)cybiuin  w>/<iw</rt,  Jordan,  Proc.  V.  S.  Nat.  Mus.  1884,  119;  Jordan  A  Evermann,  Fi.sh.  North  S:  Mid.  Araer.,  mTO,  1s%; 

Jordan  &  Evermann,  Amer.  Food  and  Game  Fi.«»he«,  288.  1902;  JenkiiiM.  Bull.  V.  S.  Fisli  Comm.,  XXII,  1902  (Sept. 

23. 1903).  441  (Honolulu);  Snyder,  op.  elt.  (Jan.  19.  1904),  523  (Honolulu).  * 

Family  LIV.  LEPIDOPIDiC.— The  Escolars. 

Mackerel-like  fishes  with  the  body  rather  elongate,  more  or  less  compn^sed,  covered  with  minute 
scales;  lateral  line  various,  sometimes  obsolete,  sometimes  with  a  dorsal  branch;  heiid  lar^e,  com- 
pressed, with  very  strong  teeth,  usually  compressed,  some  of  the  anterior  canine-like;  lower  jaw  pro- 
jecting; gill-openings  wide,  the  membranes  not  unite<l,  free  from  isthmus;  gills  4,  a  slit  behind  fourth; 
o{)ercle8  in  a<lult  unarmed;  in  young,  the  preopercle  with  radiating  spines  as  usual  in  scombroid  fishe.<i; 
<1orsal  fin  long,  a  notch  separating  the  weak  spines  from  the  soft  part,  which  always  forms  a  distinct 
lol)e  anteriorly,  similar  in  form  to  the  anal  fin;  finlets  often  present;  caudal  peduncle  slender,  usually 
not  keeled,  the  fin  moderate  in  size,  always  forked;  ventrals  small,  often  reduced  to  a  single  spine; 
vertebne  numerous,  32  to  53  in  number;  pyloric  coeca  rather  few;  air-bladder  usually  present.  Colora- 
tion metallic,  usually  brilliant.  Genera  about  6;  8()eine8  alx)ut  12.  Fishes  of  the  high  seas,  widely 
distributed  and  descending  to  considerable  depths;  usually  breeiiing  about  rocky  islands;  most  of 
them  used  as  food.  The  Lepidopidvt  are  closely  allied  to  the  Scojnbridit\  from  which  they  diver^'e  in 
the  direction  of  the  Trichiuridr.  The  successive  steps  are  in<licated  by  the  progressive  elongation  of 
the  body,  the  progressive  reduction  of  the  ventrals  and  vertical  fins,  and  on  the  other  hand  by  the 
j)rogr€»ssive  elongation  of  the  lower  jaw  and  the  specialization  of  the  dentititm.  Dr.  Lutken  calls 
att(>ntion  to  the  fact  that  the  Ijepidopidx  possess  a  system  of  dermal  or  sul^cutaneous  ribs,  compo.^ed  of 
slender  bony  filaments,  close-set,  directed  backward  and  upward,  and  Imckward  and  downward  from 
the  me<lian  line.     This  character  has  been  verified  in  Thyrsit^A,  Xeahhis,  and  Gemjnjbm. 

a.  Body  mo<lerately  ehmgate,  the  dorsal  ftpines  fewer  than  30,  the  finleUs  usually  few. 

/).  Ventml.s  well  develope<l,  their  rays  1,5 liiirettus.  p.  177 

W».  Ventral  tins  each  redu<'e<l  to  a  single  spine Pnnuethfrhthi/^.  j».  17S 

an.  Ho<ly  greatly  elongate,  the  dorsal  fin  with  alMiut  :U)  spines,  the  spinous  part  rontinuous  with  the  soft  part;  dorsal  an<l 
anal  finlets  G;  dentition  strong;  ventrals  I,  5,  very  small Lrmnimma,  !>.  179 
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Oenoi  103.  BWETTUS  Coeco. 


BikIj-  fusiform,  nioileralfly  clnngalf,  lln'  skin  t-iivtriHl  with  liony  tubcrcltw  remote  from  uarh  other 
Hiiil  oliliqiicly  plai'eil:  iiuiiilh  larjn-,  with  ^tniiii.' tivtii,  wime  of  the  anterior  in  t'lieli  jaw  cii nine-like; 
lateral  line  iilwnri',  little  >ieveloi>e<l:  alwlniiH-n  kit'lnl;  tail  not  kt-elwl;  ilursals  nt^r  tiiitether,  well 
ilifferentiattNl;  ilnrsial  auil  anal  iwli  willi  '2  tiulets;  ventral  rayn  i,  S.  Color  Maek.  line  apecies. 
A  larve,  ileeii-wntiT  lisli.  (n'tienitly  vahiiil  a^  imii  in  llieTropiiii. 


Ill- 


s.  X.I 


130.  KuTettus  pretiosua  (' 


'  »■.(/<(. 


Fin.  17. 


Ileail  4.1.1  in  l.ngth;  deplh  .'>.4; 
2.2.1;  I>.  xiri-ii,  l-Vii;   ,\,  Ui-ir;  V. 

Boilv  ni.-U-wtelvdnninit.'.  .-"rii 
-Iw-iH-st  nn.ler  nii.i.i],-  ..f  j-rlonil  lin 
iinrint  loiiKanil  |>-iintif<;  tiicmth  l:irj 
tfn-altKt  wiillh  nearly  2  In  eyi>.  llie  i 
jeelin)f-  it>'  Mf^  forming;  iin  uriili'  an 


y  ;il-. 


;  fniint  2.''.;  innTilltiry  l.i);  pkiie2.1(i;  interorliital 
,  '.'  ::  viii;  prii-kliifin  ali.JHt  S5,— -■WBeries. 
ill  Hiiil  vi'Jitral  oiitlini-s  very  Kcnlly  flevHte<l,  body 
■rini;  nirtilarly  tn  oamlal:  head  rather  larp*,  eonic; 
ii|iie,  rii;i\illary  mieliin;,'  iKiHlerior  line  of  (irhit,  ite 
li-rior  thinl  of  ]>upLl;  lnwtT  jaw  Inng,  etiftlttly  pro- 
:.  i-:inini'-like.  ii  r^lntile  nwin  I'Oeh  jaw  and  oncaeh 
K'."  iitL  rill'  viiiner;  ttvlh  of  jawH  larger  on  sides 
I'liiilly  in  anterior  liiilf  of  lu-ail;  interurbital  DpAce 
IH-iiin);  iliniUil  forwanl.  midway  lietweeu  tip  of 


I'noiit  and  Miiitille'if  i>ii[ 
pii])!!;  jiillrakers  >li.irl.  I 
with  a  low,  hnui'l  k-'i-h 
2  in  pnout;  Hiis  <:riiiil!.  m 
half  of  heail;  .'I'imm^  -l 
cliort,  1.5  in  eye;  nrii;iii 
eiiiial  to  snont.  the  la«t 
first  ra\ 


of.lorf 


ofil 


'>^il  lin 


teriiirrays  eU'^ju-.]  ai 
it  di.t^l,  ienctli  'it  last 
iiilar  tiidorsiil  link-t:  i-. 


of  miont,  roiiirh  t 
the  prii-kles. 


Miisiril  II  ton;;,  verlli-nl  fVit.  Opening  Inekwanl,  itK  length  1.5  in 
i:irMly  ]iliiiiih  n|i>Teular  niaririn  wift.  the  epiiie  olieonre;  helly 
ill'  iiraily  roiiii-l,  its  h-ast  depth  pipial  to  il«  least  width  or  about 
Ills  il'irsiil  iiviT  vilp-  of  iipcn'le,  ili<  distaiiL-e  fnnn  snont  equal  to 
'  s]iinepi  siiTiiler,  fnliiinc  in  a  i;ro<'ve;  diHlanee  In-two'n  ilotralH 
III  atilerior  to  that  of  amil,  anterior  rayi"  elevated,  their  len^h 
:reati  r  tlmn  impil;  dislaniT  lietwi'on  liasf  of  last  dorsal  ray  and 
L'tli  of  si'i'iiiiil  ray  of  dorsal  Unlet  2.2  in  snout;  itislanec  from  haA> 
;  anal  sitiiilar  li>  »>fl  dorsal,  its  oripn  i«>inewliat  fioNterinr,  ita 
al  to  ihos,'  of  ilorsiil.  Iiast^  of  lin  Niinewhut  !<horter  tlian  that  of 
111  to  thill  of  last  dorvul  rny;  anal  Unlet  with  '2  ravfl  and  entirely 
iroiiilly  forked,  a  iiiMiilH>r  of  BiipportinticpineM  aliin^' each  c<lgp, 
2  in  hi'iid;  ventral  shorter  than  jiei-toral.  3  in  lieail;  ekin  covered 
H'vtdiil,  cyduid  si'ali's.  anion);  whii-h  are  rown  of  Kl<)i*<y  forke<1 
y  in  row^,  eai'h  with  2  sharp  )>ointii  and  2  or  3  roots;  scales  of 
I  of  head,  iheeks,  and  oiH-n'les,  the  heild  everywhere,  except  tip 
lilli  ninneroiis  pmall  hut  i>>nppieuou9  pnrex,  usually  at  haees  of 


moftlv  dark. 


Iirii'kli's  chowint;  as  lighter  yellowish  silvery  liaes;  fins 
'.  r.  B.  luo— u 
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We  !iave  one  lar^e  example  of  this  spei-ies,  No.  04314.  It  has  a  total  length  of  4  feet  6  inches, 
measured  from  tip  of  snout  to  tips  of  middle  csuidal  rays,  an<l  weighs,  after  evisceration  and  having 
been  in  alcohol  several  months,  40  i)ounds.  This  specimen  agrees  with  current  descriptions  except 
that  the  (lorsal  and  anal  spines  ami  rays  are  somewhat  fewer.  It  was  sent  us  by  Mr.  K.  L.  lierndt, 
inspector  of  the  Honolulu  market-,  and  furnishes  the  first  rt»cord  of  the  occurrence  of  this  sj>ecit»8  in 
the  Pacific. 

Ruvettm  prrtiosus  (Vx^o.  Olom.  di  Scienze  per  la  Sicilia,  XLII,  21,  1829,  Messina;  Goode  &  Bean,  Oeeanle  I<hth..  1%.  18%: 
Jonlan  A  Evennann,  Fishes  North  and  Mid.  Amer.,  1,879. 1896;  Jonlan  A  Everniann.  Amer.  F(mmI  and  fJame  Fishes, 
289. 19C»2:  Snyder,  Bull.  V.  S.  Fish  Comm..  XXII.  1902  (Jan.  19.  19(M).  S23  (Honolulu). 

Trtrcufonurtu  rimjtirx  Lowe,  Pnw.  Zool.  S<k'.  I^nd.  1833, 143,  Madeira. 

R(wetu9  temmiiikii  CAxntminv,  Glom.  Soi.  et  Litt.,  Pisa,  1833;  vide  Poey. 

Acanthodrrvia  tenimink'ii  Cantminv.  Nouv.  Mem.  Ac.  Sei.  Belles-U'ttn's.  Bnixelles.  X.  fi,  PI,  I,  1837  (.Tan.  17.  1835).  Sicily. 

Thyrfite*  aeniUhtHUrnM  liowe,  Proo.  Zool.  8oc.  Lond.  1839,  78.  Madeira. 

RitrettH9  trmminkii,  Valenciennt*.  Poiss.,  in  Webb  <fe  Berthelot  Nat.  Hist,  ("anary  Islands,  11.52.  PI.  II.  1X^7-14. 

Ajtlnrii*  Kim f ties,  Lowe.  Trans.  Zool.  So<'.  I»nd..  II,  1841,  180. 

Tkyr$Ue9  9chiilnri»  Wwy,  Memorias.  I.  372,  pi.  32.  Ak.  1.  1^'>1.  Havana. 

Thynites yrftio9u»,  Giinther,  Cat.,  II,  351, 18fi0  (Mediterranean). 

Oenm  104.  PBOMETUICUTUYS  Gill.     Conejos. 

Body  elonj?ate,  slemler,  fusiform;  mouth  larj^,  with  2  stronjf  canines  in  front  of  each  jaw; 
spinous  dorsal  long,  contiguous  to  the  soft,  which  is  rather  high;  2  finlets  alxjve  and  2  })elow; 
pectorals  cromparatively  low;  caudal  without  keel;  ventrals  r*»pn»sent4Hl  hy  a  jmir  of  minute  Hpiiu^s; 
no  dagger-shape<i  spine  l)ehind  vent.  Preopercle  unaniie<l  except  in  young.  lateral  line  <les<vn<ling 
in  an  ohlique  line,  umlulating  helow  the  front  of  the  spinous  dorsal.  Scales  very  minute,  snuM^li. 
Voracious  fishes  of  the  open  seas,  reaching  a  mcnlerate  size. 

Prometheus  Quoy  A.  Gaimard,  M8. 

Prvmdhnu  Lowe,  Trans.  Zool.  Soc.  Lond..  II,  1841,  184  (atlantieun);  name  preoceupitd. 

riHcrttttu  Giinther,  Cat.,  II,  349, 1860  (armattm). 

Prtrntethichthys  Gin,  Mem.  Nat.  Ac.  Sci.,  VI,  115.  123, 1893  {aOanticiu:  substitute  for  Prtmuiheutol  Lowe). 

181.  Promethichthya  prometheua  (Cuvier  i^  Valenciennes).     Plate  29. 

Head  3.5  in  length;  depth  7.H;  eye  5  in  head;  snout  2.(>;  interorhital  6.1,  in  eye  1..S;  maxillary 
2.2;  D.  xix-i,  H)-ii;  A.  ii,  17-n. 

Bo<ly  subfusiform,  elongate,  low,  uijiform,  compn^ssecl,  slender;  headlong,  compresscHl;  snout 
long,  lower  jaw  the  longt»r,  rounded,  with  2  long,  sharp,  canine  ttH»th  in  front,  slipping  outside 
upper  jaw;  tet'th  <m  })oth  jaws,  vomer,  i^latinesand  tongue,  the  latter  small  an<l  villiform  a<  arc  those 
on  the  palatines,  those  on  vomer  0,  long  and  fang-like;  rather  blunt,  wide-set,  conic  ttn'th  in  jaws; 
tongue  thick,  rather  pointiMl,  free  for  a  short  distance;  maxillary  reaching  anterior  e<lgo  nf  pupil; 
mandible  reaching  vertical  slightly  beyond  |)Osterior  edge  of  pupil;  eye  large,  me<lian;  intt-rorbital 
concave  with  a  deep  groove,  jiointed  j>osteriorly;  middle  dorsal  spines  highest,  alnrnt  3.2  in  licad,  liu^t 
spine  over  vent;  caudal  forke<l;  anal  and  soft  dorsal  similar,  highest  anteriorl)-;  <lorsal  and  anal  linlcts 
2  each;  ventrals  each  composed  of  a  single  spine  about  aslongaseye,  thel>ase  slightly  an  teri(»r  to  ba.'^'of 
pectoral;  pectoral  2  in  head;  scales  small,. thin,  cycloid,  deciduous;  lateral  line  straight  to  under  fourth 
dorsal  spine,  thence  abruptly  downwanl  and  backwanl,  reaching  a  line  on  middh*  basi*  of  {KM'torul  at 
the  tip  of  pectoral,  thence  straight  to  fork  of  cau<lal  fin,  running  on  lower  side  of  caudal  i>e<l uncle  and 
rising  slightly  on  posterior  portion  of  peduncle. 

Ck)lor  in  alcohol,  uniform  blackish  brown;  head  black;  fins  all  dark,  dorsal  membranes  })liuk. 

The  al)ove  description  based  upon  a  specimen  (No.  04215)  1(5  inclu>s  long,  obtaine<l  at  Ilonohilu. 

Three  other  examples  were  obtained  at  Honolulu  (Nos.  04213,  14  inches;  04214,  15  inches;  and 
04216,  8.5  inches).  We  are  unable  to  discover  any  <lifferences  lH?tween  thes<»  and  Japanese  siHciinens 
with  which  we  have  comiw.re<l  them. 

(frmptflitn  prortuthnig  Cuvier  «fc  Valeneiennes,  Hist.  Nat.  Poiss.,  VIII.  213.  1h:ii.  St.  Helena;    ValciiciciiiirM,  Iclitli.   I1«'m 

Canaries.  51.  IM.  XL.  18:M>-1844  (Canary  Islands). 
(innpyltt*  MolnutlrH'uywT  S:  Valon<'iennes,  Hist.  Nat.  Vniss.,  VIH.  215.  lH:n.  New  Holland. 
I*romttheuH  aflaulirm  lAnvv.  Trans.  Z<miI.  S<k'.  IxhkI..  II.  IHIl,  IM,  Madeira;    l><)we.  Vuh'.  Zool.  S<m\  I>»n«l.  ]s;?'.»,  7x;    I^.w.-. 

VislwH  of  Mad.ini.  I.  HI.  i»l.  2U,  ISt.'l;  (Jill.  Phh-.  Ac.  NuI.  S«i.  Thihi.  ISf,2.  IJfi;  l'<H'y.  Synojisis.  II,  'M.t,  l.si.s  ((■iil..i>, 

Poey.  Enuuiemtio  risi'ium  ('uU-nsium,  To,  1875. 


FISHES    OF    HAWAIIAN    ISLANDS.  179 

ThtirsitfH  promtVuuf,  Gunther,  Cat..  II,  351.  \m)  ^Madeira);  fJiinther.  Challenifcr  Rep..  XXII,  268.  1887.  ami  XXXI,  7,  1889 
(north  of  Hawaiian  Islands):  (irxxlc.  Amcr.  Jonrn.  St'i.  ArU«,  XIV.  291,  1877  (Bermuda), 

I'romrthirhtht/g  pnnnfthtu*,  CAW,  Mom.  Nat.  \i\  Sei..  VI.  189:?.  ll'S.  (Jim^^o  &  Bean.  Oeeanic  IchthyoloRy,  200,  1896;  Jordan  & 
Evermann,  Fish.  North  it  Mid.  Amor..  I.  882,  1896. 

Oenas  105.  LEMKI80MA  Lesson.     Snake  Mackerels. 

BcmIv  very  elongate,  conipressed  and  l)an(l-shaiHNl,  a[)proachinj;  the  form  of  Lejndopiis;  head 
lonp,  jKiinted  anteriorly,  the  lower  jaw  [>rojectinj:,  the  anterior  teeth  in  upper  jaw  very  long,  canine- 
like; scales  minute  or  ol)8olete;  spinous  <lorsal  very  long,  of  about  30  spines;  soft  dorsal  low,  but 
with  a  distinct  lolx*,  similar  to  anal,  and  each  followe^l  by  5  to  7  finlets;  ventrals  i,  5,  but  extremely 
minute;  cau<lal  tin  rather  small,  well  f<>rke<l;  lateral  line  single,  arched  anteriorly;  vertebne  28-f  25=53; 
air-blad<ler  prt»sent.  The  young  have  the  " />/<to^u.<"  form,  with  large  head,  spinous  ventrals,  and 
spinigerous  preojK^rcle.     Deep  sea. 

I^mniMtmn  Li*sson.  Voyape  (VMjiiillc.  Poi.spons.  1«10,  ls30  [thi/rititoiikf). 
(innptfhm  Cxwivr  iSi  Valfneiennt's.  Hist    Nut.  lV>iss.,  VIII.  JtiT,  \SA\  {trriH-nf). 
Zi/phothijrii  Swaiiison.  Nat.  Hist.  Fishes.  II.  XVJ.  ls;{9  \rt,liilt*  r). 

132.   Lemnisoina  thyrsitoides  Lesson.      "^llanUuJi  puhiy 

?Iea<l  5.25  in  length;  depth  17:  D.  \xx-i,  l.Vv;  A.  ii-i,  11-vii;  V.  i,  5;  vertebne  28 -|- 25=53; 
eye  7  in  head;  maxillary  nearly  rcarhing  front  nf  pupil;  each  jaw  with  a  series  of  compressed  triangu- 
lar, trenchant  teeth;  alM>iit  t>  long  «'aninesin  front  of  upi>er  jaw,  some  of  these  with  an  emargination,  as 
in  Sphifriam;  palatines  with  a  row  of  .^mull  teeth,  none  on  vomer;  usually  a  single  canine  at  tip  t)f 
lower  jaw;  lateral  line  straight  except  anteriorly;  dorsal  spines  slender;  soft  dorsal  and  anal  small,  with 
numerous  finletf*;  {H'ctoral  |>ointe<l,  rather  long;  ventrals  minute. 

Color  dark  metallic  l)lue.  Flesh  lirm.  Deep  seiu«;  a  rare  fish,  widely  distributed,  reaching  a 
length  of  3  feet  or  more. 

A  painting  of  this  siK'cies  made  in  llilo  by  Andrew  Garrett  is  prt»serveil  by  Dr.  Francis  Wetmore, 
resident  in  Hilo.  The  si)e<'imen  came  from  Puna  to  the  south  of  Ililo.  D.  xxix-ii-vii;  caudal  forked; 
ventral  very  short;  dorsal  divide<l.  There  is  also  a  painting  in  the  cxdlection  of  Mrs.  J.  B.  Dillingham, 
in  Honolulu,  ealUnl  "  Hai'iliuli  ruhi." 

UmniMfVM  tfif/r/^itoidts  L«.>s.v4»n.  Voyacf  ('<Mjuill.'.  II.  \a\,  \s3iO,  South  Pacific,  near  Paumotu  Islands,  lat.  17° S.,  Iook.  16BPK, 
(fempt/ltis  tttriM  hm  Ciivicr  tV:  Valt'nririiius.  ni>t.  Nat.  I'oiss..  VIII.  2t»7.  IKM,  Martinique;  (iiinther,  Siidsee,  106,  pi.  68.  tig.  B., 

l!s7.S  (.<aiid\virh  Islands). 
(irmpyltiM  ntliif>*  r  ('\i\wr>Sc  Vak'ncit'iiiu-.  op.  (it..  -Ml.  Otaite. 
(irmpyfiDUfphulianu*  rcK-y.  Mt-mfiria^.  II.  J46.  tab.  l^.  \\k.  1.  l.s«',i.  Cuba. 

Family  LV.  CAKAN(ill).-E. — The  Pampanos. 

Body  more  or  less  comprcss^nl  and  often  elevate<l,  .^^ometimes  nake<l,  or  more  usually  covered  with 
small,  thin,  cycloid  scales;  head  ('ompres.^e<l,  the  occipital  keel  prominent,  usually  trenchant;  mouth 
of  varying  size,  the  dentition  various,  the  tteth  generally  small;  premaxillaries  usually  protractile; 
maxillary  with  or  withotit  a  supplemental  bone;  j)reo|>ercle  usually  entire  in  the  a<iult,  in  the  very 
y<»ung  armiMl  with  3  or  more  spines;  lateral  line  complete,  anteriorly  arche<l,  the  posterior  part 
straight,  sometimes  armtMl  with  Ininy  plates;  dorsjil  this  more  or  less  separated,  the  spinous  part  rather 
weak,  the  spines  u.«iially  dei)ressible  in  a  groove;  anal  fin  long,  similar  to  the  soft  dorsal,  always  pre- 
ceded by  2  stiff  spines,  usually  separate,  l)ut  in  the  young  often  more  or  less  connected  with  the  fin  or 
with  each  other;  thest*  sometimes  dis:ippear  with  old  age,  an<l  sometimes  the  spinous  dorsal  also  van- 
ish*^; often  a  procuml>ent  sj>ine  Ix'fon*  the  dorsal  tin;  ventral  tins  thoracic,  well  developed,  i,  5;  caudal 
|>eduncle  very  slender,  the  fin  widely  forktnl;  f>ectoral  fins  narrow;  gill-openings  very  wide,  the  mem- 
branes usually  not  united,  frtv  from  the  isthmus;  gills  4,  a  slit  l)ehind  the  last;  gillrakers  usually  long; 
branch iostegals  commoidy  7;  air-blad<ler  pres«'nt.  often  bifurcate  behind;  pseudobranchifle  large, 
present  in  all  our  genera,  sometimes  disapj)earing  with  age;  (esophagus  unarmed;  pyloric  ceeca  gen- 
erally nmnerous;  vertebne  fewer  than  in  the  Sromhridr,  iL«»ually  10  —  14=24  in  number;  first  superior 
pharyngeal  without  teeth;  se<-on<l,  third,  and  fourth  s<»parate,  with  teeth;  lower  pharyngeals  separate. 

Coloration  generally  metallic  an<l  silvery  or  golden.     Genera  29,  s|)eeies  about  200,  abounding 
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in  wann  neas,  often  moving  northward  in  suninier,  like  the  Scomlrrid,r.  They  swim  nwiftly,  often 
with  the  <ion'al  fin  alK)ve  the  surface  of  the  water.  M^^st  of  the  si)ecieH  are  widely  distrilmtetl,  an<l 
nearly  all  are  valued  as  food. 

a.  I'remaxillarieH  not  protnictile St-irmlKroidtn,  p.  IHO 

an.  rremaxiUHriefi  protractile. 
h.  Anal  fin  much  shorter  than  the  Hoft  dornal,  itK  htu<e  not  Umger  than  the  alxiomen. 
r.  Dorsal  and  anal  fiuH  without  finletfi. 

d.  Dornal  npincM  4  or  5.  the  eonne<'ting  mcnihrane  di.sappearinf;  with  a^e yaticratt'it,  p.  IHl 

(lit.  Dorsal  spines  iilK>ut  7,  the  eonneetiuK  niembnine  iwrsistent StTiitlti,  p.  ls*J 

cr.  Dorwil  and  anal  fins  each  with  a  two-rayed  detaehecl  finlet Elmjntin.  p.  ls'> 

hb.  Anal  fin  atiout  as  lonf?  as  soft  dorsal,  its  Imse  longer  than  abdomen. 

**.  Dorsal  anil  anal  fins  eaeh  with  a  single  detached  finlet Decaj^frtm,  p.  is«; 

ee.  Dorsal  and  anal  fins  without  finlets. 
/.  Shoulder-girdle  with  a  deep  cross  furrow  at  its  junction  with  the  isthmus,  alK»ve  which  is  a  fiehhy  pmje*-- 

tion:  Ixxly  elongate Trarhuritjui.  p.  1:  7 

ff.  Khoulder-girdle  normal,  its  surface  even;  b<Mly  deei»er. 

ff.  Teeth  of  jaws  not  forming  villiform  liands,  but  variously  in  one  or  more  series (\iran(/tn',  p.  ins 

tfp.  Teeth  of  jaws,  if  present,  forming  villiform  liands. 

h.  No  teeth  on  vomer  or  palatines;  teeth  of  jaws  wanting  in  adults,  sometimes  app(>aring  in  young 

(^iraujT.  p.  ly? 
hh.  Teeth  present  on  vomer  and  palatines;  teeth  of  jaws  of  adults  present,  persistent, 

i.  Body  oblong,  not  much  elevated;  none  at  the  dorsal  rays  filamentous (XiramjohitA,  p.  i9S 

ii.  Bo<ly  rhomboid,  <!eep,  strongly  eompres8e<l;  first  rays  of  dorsal  more  or  less  filamentous Aledi»,  p.  "AW 

Oenas  106.  8C0MBEB0IDE8  Lac^pMe. 

Body  compre88e<l,  oblong  or  lanc^eolate;  caudal  peduntrle  slender,  not  keeled;  heatl  short,  com- 
pressed, acute;  occipital  keel  sharp;  mouth  rather  large,  with  small,  sharp  teeth  in  Imnds  on  jaws, 
tongue,  vomer,  palatines,  and  pterygoids;  jaws  al>out  e<|ual,  the  up|)er  not  protractile,  except  in  the 
very  yoimg,  in  which  it  is  mf»val»leas  in  other  CarnmfuUr;  maxillary  ver\'  narrow,  with  a  supplemental 
bone;  gillrakers  rather  long;  scaU»s  rather  narrow,  but  more  or  less  normally  develoi>ed,  eml>edded  in 
the  skin  at  different  angles;  lateral  line  unarmtHl;  dorsal  spines  rather  strong,  7  in  numU'r,  nearly 
free  in  the  adult;  second  dorsal  very  hmg,  its  posterior  rays  i)en<*illated  and  nearly  or  ipiite  discon- 
nected, forming  finlets;  anal  rather  longer  than  soft  dorsal,  nuich  largt»r  than  the  alMlomen,  its  last 
rays  forming  similar  finlets;  anal  spines  strong;  ventral  lins  depressible  in  a  groove;  i>ectoral  tins  very 
short.    8p€icies  few. 

Scomberoidt*  I^c<^p{^de,  Hist.  Nat.  Poisa.,  Ill,  192,  l.HOl  {(hrppfuTtin  ncftmlteroiden). 
Churinem tut  Ciwivr  &  Valenciennes,  Hist.  Nat.  Toiss.,  VIII,  3ii7,  IHIU  (ctimmenNmianwi). 

a.  Body  deep,  fusiform,  depth  3.5  in  length tohMtjiarah,  p.  \S0 

aa.  Body  more  slender,  depth  4.3  in  length MinciiiHtri,  p.  ISI 

133.  Scomberoides  toloopaxali  (Hup(>ell).     **  Lae.'^ 

Head  4.25;  depth  3.5;  eye  4;  snout  3.5;  interorbital  3.75;  maxillary  1.9;  D.  vii-r,  19;  A.  ii-r,  IS. 

Body  fusiform,  cf)mpressed;  hea<l  moderate;  snout  rather  narrow,  pointe<l;  jaws  sulKHiual,  lower 
the  longer  and  prominent;  mouth  slightly  oblitjue,  rather  large;  edge  of  upj)er  lip  on  a  line  with 
upper  etlge  of  pupil;  small  l)andM  of  setiform  teeth  on  vomer,  fmlatines,  and  tongue,  thosi*  on  lower 
jaw  slightly  larger  and  in  2  rows,  not  banded  anteriorly,  those  in  upper  jaw  similar  hut  smaller,  in 
1  row,  banded  anteriorly;  maxillary  reaching  slightly  past  posterior  edge  of  pupil;  eye  slightly  ah<»ve 
me<lian  line,  anterior,  not  quite  as  long  as  snout;  dorsal  spines  broad,  flat,  low,  longest  about  eijual  to 
eye,  tip  of  last  spine  reaching  origin  of  soft  dorsal;  longest  soft  dorsal  ray  2  in  head;  caudal  deeply 
forked,  loljes  e<]ual;  anal  similar  to  soft  dorsal,  its  first  ray  un<ler  origin  of  soft  <lorsal,  longest  ray  2.4 
in  hea<l;  tip  of  ventral  reaching  vent,  and  et]ual  tt)  tip  of  |XH'toral,  2.2  in  head;  pectoral  2  in  head,  its 
anterior  l)a^e  slightly  in  advance  of  base  of  ventral;  lateral  line  slightly  arched  almve  pectoral  fin, 
descending  to  line  under  ba.se  ()f  soft  dorsal,  thence  straight  to  ba.se  of  caudal. 

Color  in  alcohol,  bluish  silvery  al)ove,  white  silvery  l)elow;  8  or  10  spots  about  size  of  pupil, 
extending  on  either  side  of  lateral  line  to  middle  of  soft  dorsal;  a  dark  blotch  on  upper  anterior  soft 
dorsal,  similar  spot,s  on  each  dorsal  ray;  caudal  dusky,  other  tins  pale;  no  spota  on  anal. 

The  above  description  based  chiefly  on  a  sj)ecimen  (No.  02927)  8  inches  long  fn)m  Honolulu. 
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This  fish  appears  to  In*  fairly  coiniiioii.     We  ohtaine<l  it  at  llonoluhi,  Hilo,  ainl  Waialua.     It  wa« 
ohtaiiRnl  at  llonohihi  also  hv  Jenkins,  W<mmL  an<l  .Ionian  anil  Snv<ler. 
Our  numerous  sjKvi mens  are  1  t<j  10.25  inches  lon^. 

Lifhia  tifUnp-imrih  Riippell.  Atlus  z'l  «kT  Kei>e  iin  N«>nll.  Afrika,  'Jl,  isis,  Massowah;  not  TitliM  jmrah  Russell,  Fish.  Viza- 
K>iI>HtHm,  II.  29,  plate  187.  1S<KJ.  whirli  i>  inmhiimmial. 

Cfmrhi'mm  ttUMvhtUi  Ehrcnlx'ix  in  ruvirr  A:  ValiMK-ifimcs.  Hist.  Nat.  I'oLss.,  VIII,  ;tH2,  1831,  Massuah,  coast  of  Abys- 
sinia, Red  Sea,  Trincomali,  Ceylon  ( uut  KiipiK-Il,  KInnzin»fer,  Day.  IVtew):  Steiudachner,  Denies.  Ak.  WIj*- 
Wlen.  LXX,  19U).  49o  i  Honolulu). 

(fioriiu niu*  tntinritinuujf  i'\i\\t'r  Sz  Valencifinu's.  Hist.  Nut.  I'oi.vj..  VI II.  :i^•2,  1H31.  Isle  of  Prance,  Mahe,  Vanicolo,  Celebes. 

tfioriiK luiijf  tttUMfjMtrah  RiipiK-ll.  Xeue  Wirlu'lthirrr.  Kisch..  4."),  iSiT. 

: rhon'nnnns mnrtiitrtri  Blfcker.  Verh.  Bat.  <Jr!io.>i..  XXIV,  1s.t2.  lo  hiot  of  Cuvirr  &  Valeueicuni*8,  Rilppell,  Klunzincer): 
Ginitlicr,  Fi>*<'h«' <ltT  Siid.sco,  V.  i;i>>.  \si(\  (part). 

t'horiiu  iinu!  (i4ot*  Ruium/H,  Vrrzeirli.  Mus.  Si'iuki'nJM'ru.  .^^annnlunjijcn  12,  1S.V2. 
('hnriurinuti  t'tl  Riippt'll.  VtT/.oich.     Mii^.  .*<»Mi<k<'iilMn:.  12.  1S.V2. 

(ftori.'Uinus  fftliHt.  KluM/iM;^rr.  Vi-rh.  Zo«)l.  ImiI..  (Ic*.  Wicii,  ixTU.  417  ( not  tftliMtjHirah  RiLsticll,  not  ('hariiiemus  toloo  Cuvier 
it  Valeneicnn<'«<,  Blerkrr.  an«l  l>a\  t. 

ScumUrouUg  tola,  Jenkins,  Bull.  l'.  S.  Fi^h  ("oiuni..  XXII,  l«*</2  uS^pt.  -23,  VMi),  441  (Honolulu). 

134.   Scomberoides  sancti-petri  (CiivieriSc  Valeiieieunes). 

Hea<l  4.3;  ilepth  4.:i;  eye  4.M;  snout  .').<>;  interorl)ital  .14;  maxillary  2;  D.  vii-i,  20;  A.   ii-i,  18. 

BimIv  lancreolate,  sleiul«T,  an«l  cnniprt^sse*!;  hea<l  incxlerate,  pnjfile  slightly  <lepre88e<l  over  eyes; 
snout  rather  narrow,  iM)inte<l;  jaws  sulKMjual,  lower  l>ein^  sli^'htly  the  Ion«rer  and  prominent;  mouth 
nuMierate,  slightly  ol)]i<pie;  siiiall  l>an«ls  of  setiforni  teeth  on  vomer,  palatines,  and  t<mgue,  those  in 
lower  jaw  slightly  lar;:er  and  in  2  mws,  Itandcd  antt-rinrly;  in  np|)er  jaw  similar  hut  smaller  teeth,  in 
1  row,  lMinde<l  anteriorly;  nia.xillaiy  reaching  posterior  edge  of  orhit;  eye  slightly  alx)ve  median  line, 
antt»rior,  not  <piite  so  larire  as  snout;  dorsal  sj>ines  liroad,  flat,  low,  longest  not  quite  ei|ual  to  eye,  tip 
of  last  spine,  when  depres.»ic«l,  reaching  origin  of  soft  <lorsaI;  longest  soft  dorsal  ray  2.3  in  head;  caudal 
deeply  forke<l,  loU-s  ecpial;  anal  similar  to  .«^olt  dorsal,  its  first  ray  under  origin  of  latter,  longest  ray 
2.t>.')  in  head;  jjectoral  reachiiiir  tip  of  ventrals,  2  in  head;  ventrals  2.25  in  head,  Ijase  slightly  l>ehind 
up|n»r  anterior  hase  of  pectoral,  tips  reaching  vent. 

Color  in  alcohol,  hluisli  silvery  almve,  white  silver}  lu'low;  3  or  4  si>otij  slightly  larger  than  pupil 
Ik'Iow  the  lateral  line  autiriorly,  7  or  S  similar  spots  al>ove  this  line  exten<ling  farther  jKwteriorly;  a 
large  black  hlotth  on  autrrior  upi»er  part  of  soft  dorsal,  a  similar  smaller  sjK>t  on  each  following  ray; 
anal  pale;  a  spot  tin*  size  of  pupil  on  middK*  of  .second  and  third  rays;  ventrals  jiale;  | pectorals  dark, 
pale  at  tips. 

Thealwive  tlescription  has^-d  on  a  sj»ecimen  (  .No.  04033),  l<>.25  inches  long,  from  Honolulu. 

This  si>ecies  doi*s  not  appear  to  be  connuon.  It  was  obtaine<l  by  Streets,  also  by  Giinther, 
St  •indiu'hner,  Jordan  and  Snyder,  and  by  the  A/htitross,  l>ut  was  not  se*'n  by  Jenkins  or  Wood.  Only 
one  e.vample  Wiis  secured  bv  us. 

Jonlan  and  Snyder  obtained  one  siK»cimen,  7.5  inches  long,  in  1900  at  Honohdu. 

r/torhu  luiif  .*niirti  jHtri  Cuvicr  A;  Val«Mi«i<iiin>..  Hist.  Nat.  lN>is>..  VIII.  37'.>,  plate  2:W,  1h;u.  Malabar;  Giinther,  Fische  der 
.<u«ls«.'e.  V,  1;>N.  1*^T«;  (  Kin^j^iiiill.  Samoa.  S4M-ifty,  Hawaiian  l^lamN):  Street.*'.  Bull.  V.  S.  Nat.  Miw.,  No.  7,  70,  1877 
(Honolulu);  Sniiidarluur.  Denk'*.  Ak.  Wiss.  Wieii.  LXX.  VMK).  1%  (  Honolulu  i. 

Sci/iiibnmO.'<  saiicti  futri.  Smith  iV:  Swain.  Vuh-.  \' .  S.  Nat.  Mns..  V.  lv<-2,  \'2A  (.Tithnston  Island). 

is-onihtnuiltit  f^imti  iHtn\  .Itiikiiis.  Bull.  I'.  S.  Fi>h  Comni  ,  XXll.  11V2  (Sei»t.  23.  1003),  112  (Honolulu);  Snyder,  op.  eit.  (Jan. 
!'.»,  lyoij,  .')23  I  Honolulu). 

Oenas  107.  NAUCRATES  Rafinesqae.     The  Pilot  Fishes. 

This  genus  differs  from  .sir/o///  only  in  the  re(lnction  of  the  spinous  <lorsal  to  a  few  (4  or  5)  low, 
imconne<'t«'«l  spines.  The  young,  caile<l  Xaur/rruH  ami  XiiMopJtorKit,  have  the  spines  of  the  dorsals 
conniH't<Ml  by  membrane,  and  a  more  or  less  distinct  strong  spine  at  the  angle  of  the  o|)ercle.  A  single 
I)elagic  siK?cies,  widely  distributed  in  the  o[kmi  seas. 

Cc!Uroiif)tu^  LatvfM>de.  Hist.  Nat.  roi-.*...  Ill,  oil.  1>02  imiiffurlnr      dactttr);  not  i'e.ntronotwi  Bloch  <&  Sc'ADeider,  1801,  whieh 

«H|uals  Phnlin. 
Xaiirnitm  Ktttiiies<jU«'.  Caratteri.  14    isio  ainulmtnrs. 
/'>#/n/»»/Hx  Mindinj;.  Lehrb.  Nat.  Fi.'^^ho,  lO.  1X52  itlnrtor). 

Nandiru^  Cuvier  6i  Valenrienncs,  Hist.  Nat.  I'ois^.,  IX.  247.  ls33  (coinpretmu*  =-  young). 
Xyttophorus  Richardson,  Voyage  Erebu."*  and  Terror,  52,  1811  (very  young). 
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13D.  Naucrates  ductor  (Liniiit.-ii8).     Illnt-fixli;  Koiiicn>:  "Aiiiiexation-1i«h."     Fi^.  ILS. 

Head  4  in  It^u^h;  <le[itli  4;  eyu  5  in  littul;  Hiiuut  :t.5;  1).  tv^i,  2(1;  A.  ii~i,  16. 

Bmly  rathtrr  elun^t^,  little  irompn-aHt^l;  Mnout  rattier  lilunt;  mriuth  terminal,  obliijue,  ttitiall; 
maxillary  ijcarct-ly  rtaciiinji;  orbil;  caudal  keel  lai^e,  flealiy;  i>ectoml  abort  aiiit  bmait;  vi>ntmle  ralluT 
large. 

Bluiali,  with  5  In  7  brotu),  daric  verti(«l  bars,  extending  on  the  fins. 

LtitKth  2  feet.  A  {lela^^ic  fiaii,  found  in  all  warm  neae;  occasional  on  our  Atlantic  coast  Ironi  Cape 
Coil  to  the  West  IiidieH. 

The  earliest  evidence  we  have  of  the  occurrence  of  thia  tiah  amon){  the  Hawaiian  iHlandf  ia  that 
fumiahed  by  a  painting  made  by  Mre.  J.  B.  Dillinghani  from  a  apectmen  obtaine<l  by  her  in  the 


Honolulu  market.     Tlie  painting  wae  examined  by  um  and  ia  undoubtedly  of  thia  species,  which  ia 
locally  known  as  "atme:ialion  flab,"  having  appeared  at  the  date  of  the  annexation  iif  Hawaii  to  the 
juriadiction  of  the  I'nittHl  States.     A  specimen  in  good  condition,  collccleil  by  Dr.  Julius  Hoa(.'ni<tt'in, 
is  in  the  nmaenni  of  the  California  Academy  of  Sciences  at  San  Franciaco. 
IHultr'-^eia  dHftarUnnicm.Ssnt.mt..  Eil.  X,  3VS.  IVU,  "InPelaco." 
nnilrnitteHt  anttmmir  nuldori.  Skrlv.  N«l.  Sel«k«lj.  KJoli.,  II,  leu.  I«00. 
UntnOirT  brlrrHtcri  BlnchA  Schnehler.  S^n.  lchIh,.STO.  1M)1,  locatitjr  natEivmi. 
OnfnwWM  nmif nrbir  L>icv|iMo.  It lat.  Nat.  IN^'M..  III.  311.  IHOI. 
.VaKenKra/nn/nfiM  KHflntM|lle.  Camtterl,  44,  IWO.  Sleilx. 
.VauTTufci  iHdirtu  lyjiwiii.  Voyage  Cuqiiillc.  157,  pi.  II,  tig.  1.  1KW,  lodia, 
A'aucrn'ri  nunAnnwiufi  Cuvlpr  Jt  ValoDcluiiiun.  IIIhI.  Nnl.  I'liiw..  VIII,  KSt.  isll.  New  York. 
.■«r''i(nclu«iiiiiA^<;avler&Viileiicivnn<»siip.  dt..  IX.  217,  IS33,  OuK or  Bengal. 

Scrbi(riM<e{iirtaCuvl(.TAVak'nrlenneii,iip,Rit..  IX,  2IK,  liQS.  bctwHU  Cape  of  Good  Hope  ■ad  St.  HcIcdb. 
S«HtterHteamprrmu  CUTlvr  A  Valcncti-nniii,  <n>.  <'il..  [X.  -iK.  pi.  -HVi,  issa.  HoLucu. 
A'iiNi'frr(»nMni'ii(fiu(:iivfcr&  Vatcnclcniini.  op.  ril..  IX.lfil.  \Ka.  IndisD  0«>n. 
.Viiui-'iTiM  bnirAvanlriu Ciivttr  & VnlfiiclrniWH.  iip.  rit..  IX.'JfiA,  1KB.  Id*IUb  OcEan,  Malucui. 
.Vuiulmu  aaHalarii  Cuvler  A  VRliiiclcniio,  <>p.  clt..  IX.  W4.  lKt3.  between  (he  Cape  of  Good  Hope  and  SI.  Heleoo. 
A'uHftirtufcHi-HrMruvierA  VHlcllcioniM.w.up.L-IL,  IX,  UM,  IN33,  between  the  Cape  of  Good  Hope  and  St.  Hclcas. 
.Va»iTa(rirryu>">f^''l"  M>r*ln«NI,  Nal.  HIhL  FlHblf.Mc..  II.  4IU.  IM3U,  Palermo,  Nice. 
XaHfniltr  Krrattu  XwHiluiili.  np.  i-il.,  413, 1X3S  (un  SeonAer  daetar  Blu'li). 
.r^i^iAumiap..  Klrhanlnnn,  Viii-ajte  I&i4wi<  and  Tenur.  (a.  pi.  30.  Rg.  ti.  IM4  lyoiinti). 
TbyiiHUM  ptmiiUn  limnow  In  Dray.  Cat.  Plahun,  la,  \KA.  MedKcrraneui  Sea,  Spain,  America. 

.VdHmt/eii  donor.  Gnnthur.  (^t.,  II,  371,  ItUD  (IMIpumi,  f^lmoiilli,  Ma<lclni.  i'Apc  Seio:  sxilli  l-m'tlli-.  luiriliu-.x  i.mixI  .if 
Ami-rlca);  Jordan  &  Kwrmann.  Fish.  NurtliA  Mid.  Ataer..  I.  UUO.  pi.  139.  flK.37«.  IHW;  ibid..  Ami-r.  1-\h-I  Hiirl  <;iimu 

Oenni  lOB.  8IBI0LA  Caviar.     Tha  Ambar-ruiisi. 

Body  oblong,  mo<lerately  compreased,  nut  elevated;  occiput  and  breast  not  trenchant;  h<>ail  Uiiiniilly 
more  or  tens  conical,  not  very  blunt;  month  coniiiaratively  large,  with  broad  Imnda  of  villifKnii  ti-clli 
on  jawa,  tongue,  vomer  and  (lalatineH;  a  broad,  strong  supplemental  maxillary  bone;  preinHxilliiriiis 
protractile;  scales  amall,  latiTnl  hue  acans-ly  arcbeil,  a  keel  on  the  cauilal  )teiluncle,  noi  iirmi'il  « iili 
Ixiny  platen;  Hides  of  heail  with  aniall  ai-jtlcH;  hrst  doraal  with  alxmt  7  low  apinef,  conniited  by 
membrane;  Be<'ond  donuil  very  Vmf,  etevatinl  in  front;  anal  aimilar  to  the  anfl  doraal,  but  nut  ncurly 
ao  long,  ahorter  than  the  abdomen,  preceded  by  2  very  small  free  spines,   which  clisapiieiir  i[i  >>1i] 
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ni>hc)^:  no  Itnirt:';  vi-ntral  lins  wry  loiiir;  (htIoitiIi'  i-h-irl  ; 
mi'knituur  Ur^-^in-,  nfh-ii  Kratifnlly  iiilnrfl:  tiKWl  ■>[  II 

SiTi^i  <-uvier.  Ki-Kuv  Aninul,  E<l.  i.  11.  W.  |vJ9  .,l«Ki,rait. 

Ifieroiilirfj  AnaMiiz,  fun:,  BnNl..  lUt.  Uf.  I.IX.  l>-lHr-Bm-,i>ulilii  >:  .-iil»lilii[(-  for  .SiruJii.  iiwil  in  Lulaliy;  not  jrierofi^rru 

lliibnei.  IHK  It  Krnun  <>l  limi'iH. 
;(.iiiV'jUAy>!:waii».>n.  Nm.  Hi>l.  Pi<lu'>.L'l.'..  II,  L-l>.  ISTM  /.whKh-.. 

riitrnfni^HKilll.  l-nx.  Ac.  \'hI.  !;ri.  ^MU.  IfC-^  It'  ,-l»m-nli.:  Hiilolituu- lor.Vru.fa.  u>«<]  hi  bnUny.  i 

l<>>i(I'>Hr!ia>  TlHiiaiiiut.  Bull.  Si'l.  Fbllmn,  I^trb<<;i.  IV.  its.  It<w  imMf/Ti). 
a.  Xi>  si-^to  inmiK'n' 

136-  Seriola  purpurascens  .Sliiiir-'l-     " I'ii<il-<ih-'il-i:"   •'K-ihi'tlu."     Fi«.  69. 

Head  :\.7'>  in  IciiKtli;  'li-|>lli  4;  oyi-  i;.r>  in  ln-ail:  ^rn.iil  li.!';  mlrmrliital  ;{;  maxillary  2.4,  reachinii 
iiii.l.lit-<.r  i.ti|>il;  ii.aii.lil.k' 2:  uii|h- -.'.'i;  l>.  m-i.  :a):  A.  i.  ]'.':  niile- al-.iil  IT.i. 

B<i.ly  l.m;:  an.l  ^li-iiiltT.  Ilx-  Kn  k  rMiir.i-ly  .'l.-val.-'l;  h<-i<-\  lar^-.  not  iiindi  romprtxped;  mouth 
larite.  jaws  e<|ual  aii<l  imvit!--!  witli  lirmil   IkuiiI-  •■!*  stnuii;.  villilnriii  Uvtli;  vdhht,  falatinex,  roof  of 


vk-:  . 

iDtvrlor 

•lomi  raw  •'■mi-wtuil  .- 

li'vnUil.  Ihf  lnnxfU  aboi 

It  '.L'l  In 

l.m.1 

1:  (rtUralim  M 

l>-r.'l. 

■  .Ifim^L 

v«-h1..(I:  HnU-rii>r<lor^il 

i-.n-«-,nvl)-v1rvsU-rt.3 

-in  h 

mil;  1 

lillmbi-n  moK 

trt'iiitli  aii-l  I<>ii<;ii<'  »i<li  ^iiiiihir  to-lh:  I'vi'  inolvnid'.  hldi  ii|>.  iii  riiiililli' uf  liead;  iiileroTbitsl  Rtnoe 
i-lnmnly  oinvfx;  riia\ill;iry  vitv  lim^i.l  :ii  lip.  ii,«  wiilili  Hijiuliriir  i-yf,  tlie  ^ipplemenlal  boDe  very 
Eimi.l:  l»"ly  [run,  ..riuiii  uf  iirial  (in  (;(|"Tiin;  sUm  ly  I.j  iIlc  slir.rt  ,Tiii,tai  |Hiiiiii<-l«,  whoM>  leant  depth  ie 
>i|iial  Id  eye  atnl  wIium'  wi.ltli  i>  !-.im-«li:H  i:r<-:iliT;  nriiriii  'if  ifpiimibnl.in^l  over  iiijiMIe  of  pectoral*; 
spiiiCTf  small  aiiil  >n-uk.  l.iiijwT^t  rkniu'wliat  jtriwliT  lluiii  eye.  llie  last  oIjw-utv;  anterior  ilorsal  rays 
wiiien-hiit  pro] mix),  tlieir  It'ri-.'ML  :;.4  in  tli<'  luii'l  ainl  xiiiienliat  eMi-e<liiitE  thai  <■(  limtn^t  anal  rayti; 
i-audal  widely  [iirke.1:  |.,-.i.ir.il  sli,.ri.iir-  lirii.-ili  niuiilinir  ili^-lnrnv  fr.mi  tipof  Hioiit  to  iiiiildle  o(  pupil, 
itMoritiiii  wimeuliat  iiiitiTior  {■•  ^•■,^.-^■  i.f  v.'iiir-.il?^;  n'lilr-.il^  anin-wliat  lonwr  tlian  |H.Tt«ral,  their  length 
t-i|UHl  to  HDoiit  Hii'l  •'yi'^  i^-iWv  vt'ry  small,  lyi  Iniil;  latenil  line  well  ilevelo|W,  nearly  strai)cht,  curved 
slilthtly  llpwiinl  over  lie  "(  i»Tt..r.il.  I.r.i;idly  ;iit<l  >lialloivly  •k-clirvnl  under  limt  third. 

Coliirii)  life.  u|.[.i-r  piirt  <if  Ix-ly,  head.  an<l  tail  li>tlil  brciwn.  uith  m«1i-«  at  certain  angles  showing 
liluii>h:  lower  [larts  liu'liter  lo  wliitisli:  a  Ivn ion-yellow  liarul  from  ui>{M'r  articulation  of  maxillary 
tliTKugh  lin\ertwo-tliiril;..>f  .->>■  and  aloiijr  «li..l,- leui,11i  ..f  UkIv  a«  wide  ax  pupil,  l>ecoming  narrower 
and  liB-inir  ils,l[  o[i  caudal  (w^lnnele;  iri,'  i-.Il'cI  with  yellow:  ffiiw  of  cauilal  tin  e.lpe.1  with  lemon- 
yellow;  jieiloral  and  anal  .^nffnwl  with  yellow;  ruift  dnr?«l  li)cht  lirown  with  ehnw  of  yellow  on 
(Misieriipr  jBirtioii^.  niori'  inarki->l  on  outer  e'lds  of  rayi";  wpinouM  domal  lemon-yellow  on  (EToaad  of 

ii|;lit  hrown;  venirals  »liit i  li.wer  stirfai*e.  .■"•niewhat  ilimky  on  Upper  surface.     A  specimen  4  iacbee 

long  from  Hilo  hail  in  life  a  Koldpn  ^Irijic  from  head  to  tail. 


184  BULLETIN    OF    THE    UNITED    STATES    FISH    COMMISSION. 

Color  in  spirits,  dull  olivac'eous  white  aix)ve,  paler  on  sides,  under  j>arts  dirty  whitish;  lins  all 
dusky  white. 

The  alx)ve  description  ba.seil  upon  a  specimen  (No.  03410),  81  inches  long,  from  Honolulu  market 
where  several  other  large  examj)le8  were  seen  July  18.     A  smaller  sjHH'imen  (No.  O.T304),  8  inches  long, 
may  l)e  descrilxj<l  as  follows: 

Head  3.2  in  length;  depth  8.3;  eye  5  in  head;  snout  3;  interorhital  3.5;  maxillary  2.3;  I),  viii-i, 
31;  A.  ii-i,  20;  gillnikers  13  t  4,  serrate,  longest  three-fourths  diameter  of  eye. 

H<Mly  rather  fu.siform,  comj)ressed;  head  a  fourth  longer  than  deep;  mouth  rather  large;  snout 
rounded;  jaws  sul)equal,  the  lower  prominent  and  slightly  the  longer;  broad  bands  of  villiform  teeth 
on  jaws,  vomer,  palatines,  and  tongue;  tongue  broad,  rounded,  thin,  and  free  for  most  of  its  length; 
maxillary  broad,  0.8  diameter  of  eye,  reaching  to  center  of  pupil;  eye  just  above  me<lian  line,  ante- 
rior; interorhital  broad  and  very  convex;  dorsal  spines  short  and  weak,  conne<'ted  by  mend)rane  an<l 
folding  in  a  groove;  soft  dorsal  long  and  low,  highest  anteriorly,  the  longest  ray  al)out  2.5  in  head; 
caudal  forked,  lol)e8  moderat*^,  eipial  to  distance  from  snout  to  eilge  of  preopercle;  anal  similar  to 
soft  dorsal,  the  spines  very  short  and  blunt,  the  longest  rays  ei]ual  to  snout;  origin  of  anal  under 
first  third  of  sr>ft  dorsal;  ventral  2.1  in  head;  pectoral  broad,  falcate,  short,  2.4  in  head,  its  lower  liase 
slightly  in  advance  of  base  of  ventral;  lateral  line  arche<l  anteriorly,  no  caudal  keel;  scales  small, 
none  on  oiH'rcle,  snout,  and  tt»p  of  head. 

Goh)r  in  life,  golden  olivaceous  on  Imck,  golden  on  side  l)elow  lateral  line  and  <m  l)elly;  2  short 
<larkish  post<R"ular  lines;  dorsal  and  anal  rich  orange,  the  dorsal  with  narrow  bluish  edge;  caudal  dirty 
yellow;  jx^ctoral  pale  yellow;  ventrals  yellow,  the  rays  whitish;  iris  whitish  and  brown.  Color  in 
Alcohol,  grayish  olivaceous  alK)ve,  becoming  silvery  white  below;  dorsal  edge<l  with  <lark;  otiicr  tins 
pale. 

Another  example  had  head  3.7;  depth  8.75;  maxillary  broad,  2.2  to  front  of  pu])il;  D.  i,  2t);  A.  i, 
20;  color  when  fri'sh,  olive  with  a  goltlen  strijte  from  head  to  tail.  We  have  examint^l  a  score  of 
examples  at  Honolulu,  4  to  31  inches  long.     This  sf)ecie8  has  hitherti>  l)een  known  only  from  Japan. 

SerUAa  purimra^eais  ir-v.UWy^vl,  Fauna  JaiMtnica,  PoisM..  113,  I'l.  LXI,  1M2,  seas  of  Japan;  Kichanisoti,  h'hlli.  Chin..  1*71.  isn; 

(after  Sehlegel)  (Sea  of  Japan):  8nyder,  Bull.  V.  8.  Fish  Comm.,  XXII,  1U02  (.Ian.  19,  lyui).  52:1  (Honohihi). 
Serudaaurm'UtataHchliigcl,  Fauna  Jaitonica.  PoiHs.,  115,  1*1.  LXIl,  tig.  1,  1842,  Japan;   Richanljjon,  khth.  Chin..  271,  ISV.J 

(Canton). 
Seruda  <iuiu(iueradiata  SchUfirel,  Fauna  JafMUiica,  PoIsm.,  115,  PI,  LXII,  fig.  2,  1842.  Nagasaki,  Japan;    Kichanlwui.  It-hlh. 

Chin.,  272,  1846  (China). 
S*rii*la  diimeriUi,  Gunther,  Cat.,  II,  462,  1860  (China,  part);  Giinther,  FiMt-he  tier  Sihlscc,  V,  136,  taf.  XC,  Fig.  A,  1S76 

(Hawaiian  IshinclH,  part);  Klunzinger,  Fischc  des  rolhen  Meerej*,  I,  103,  1H84  (Re<l  t<ea,  part). 

137.  Seriola  spama  Jenkins.     ''Kahuta  opio.^*     Fi^.  70. 

Head  3.7  in  length;  depth  3.7;  eye5.2  in  hea<l;  snout  3.2;  maxillary  2.0;  inten)rl)ital  3.5;  1).  vi-3l'; 
A.  II,  20;  scales  ahout  220. 

Body  rather  long,  fusiform,  not  much  compressed,  the  Ijack  greatly  elevated,  the  ventral  outline 
little  convex;  head  rather  long,  conic;  snout  long,  gently  curve<l;  mouth  large,  little  obli(pie,  the  jaws 
equal;  maxillary  reaching  front  of  pupil,  it«  ]K)sterior  margin  oblique,  its  width  nearly  eijualing  vertical 
diameter  of  eye;  teeth  in  villiform  hands  on  jaws,  vomer,  and  tongue;  eye  small,  anterior,  in  axis  of 
Iwxly;  adii)Ose  eyelid  moderately  develoinnl,  esjKHrially  behind;  interorhital  s|^ce  broad,  strongly 
convex,  the  najx*  slightly  keeled;  least  depth  of  caudal  pe<luncle  less  than  its  least  width;  preoj>ercle 
entire;  gillrakers  longer  than  diameter  of  pupil,  22  on  lower  arm  of  first  arch;  spinous  dorsal  low,  the 
rays  short  and  weak,  the  second  spine  6.3  in  head,  the  first  scartx»ly  more  than  one-third  the  second, 
the  others  regularly  deiTeasing  in  length,  the  fifth  sh(»rter  than  the  first;  soft  dorsal  low,  the  first  rays 
sctarcely  elevated,  their  length  3.7  in  head;  anal  similar  to  soft  dorsal,  but  much  shorter,  its  first  rays 
1.25  in  snout;  caudal  deeply  forked,  the  lobes  slender,  about  e<iual,  1.3  in  head;  pectoral  short,  alM)Ut 
2  in  head;  ventrals  short,  2  in  head,  reaching  less  than  halfway  to  vent;  In^dy  coven-d  with  very 
small  scales;  cheek,  preoi)ercle  and  upi)er  part  of  opercle  densely  scaled,  rest  of  head  naked;  l)rea.*<t 
scaled;  lateral  line  nearly  straight,  slight  arch  above  pectoral;  scutes  s<'arcely  (ieveloped,  pcrceptibU- 
only  on  the  caudal  i)eduncle,  where  they  are  very  weak. 

Color  in  alcohol,  pale  brownish  or  purplish  al)Ove  with  silvery  reflections,  lower  part  of  side  and 
under  parts  yellowish  silvery.     Recently  seen  in  the  Waikiki  aquarium. 
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1!=  Iol-^hI  tiguiti  till-  lyiH',  10.5  liidiiwIonK.  tlit;  only  example  kDonn.  ablained 
1  ill  llvstt. 

uiui..  XXII.  13VJ  |!ic|.l,  -a.  l'JU3l.  1 1%  fig.  14.  Hoaalulu;  lypt.  No.  MU,\  L'.S.  N.  M. 


.  ELAOATIS  Bennett.     The  Bnlmen. 

i^;tl  :iii<l  iiiiiil  \ui\n.  ,-M'h  H  illi  iini'  iletiK-heil  fintet,  componed  <if 
■r«  i-'i-  i-si'iiliiilly  !i.-  in  .K'n-ln.     Out!  t^gieciw,  pelagic. 


138.   Ela^atis  bipinuulatUB  (Qi]<< 


.11:  II. 


;  A.i.TRJ  2;  intemrhital 


iirliital; 


.  l«.-(.-i.f  ,1 


y  lull):  aii'l  iHfinttnl;  enuut  loii)|!, 
Itli  2  in  its  lenj^ti;  Biippleiiiental 
til  ill  liniail  villifurm  ]xUehes  on 
ntiTiiir;  iiit«nirliital  Sfiace  hnNul,  cod-  - 
»n)ilc.  <i'i>}ia1i('onwK>^lti>lb'^°rt^''< 
•  >v<>r  ti[>H  of  iKH't()ral«,  the  raya  weak 
tile  liii  lint  (-ouiiecttnl  tOM>tt  dorgal; 
(■ml,  ll^^■l  ray  eijual  to  eye;  la«t  ray  of 
I  iloryal  hiitetanil  liose  of  last  dorsal 
iixlul  IoIht  H.6  ill  head;  urigia  of  anal 
li  ■liM>iil  i;i>.  liii-  till  iiry  lii«,  iiiid-riiir  ravii  t^lifihtly  elevattil,  the  longei^t4  in 
111!'-  iil.-i.!itr;  I'uiiilal  vi-ry  diT]ily  fnrliwl,  lolni*  lon(t  and  Hlender,  their  length 
-iiiiiii  til  lirM  tliird  III  iHi'lonil;  [n'l-tnnil  i<hort,  eranvly  fali'ste,  2  in  head;  ven- 
■  ir:il.  M':ilt'i^  i^iiiiill.  [iiiiiiitimii',  i-yvloiil;  head  naked,  except  cheek  and  piMttocular 
ill  uUiiit  7  ^crii-s;  ^■iile.-'  on  iia[M.'  ami  antdlonid  region  enialler  than  elsewhere; 
nil.  i-i>ii1iiLiiiiiiK.  fnriiiiii;:  a  very  lnur  keel  on  la»t  jiart  of  caiidal  peduncle. 
:irk  I'liu'  iir  li'ailcii  alHive,  liecoiuiii^  {laler  and  yellowii^h  below;  under  parts 
.  yi-ll'uvisd.  i>r  (ilivatt-ous.  in  life  1'  eonsptcuons  blue  bands  on  side  of  body, 
iirUlt  iiiiil  pu.-v'iiijr  til  diirsal  iiiarjTin  of  caudal  peduncle,  its  width  about  equal  to 
:>i')!iiiiiitiu  :it  sniiiil  :ind  {nssiii)!  h1oii)e  the  lower  margin  of  orbit  across  opercle 
to  the  uiudal;  caudal  yellowish  with  a  d&rker  mai^n;  ventrala  and  pectond 
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The  above  description  based  upon  a  specimen  (No.  04446)  3  feet  Ion j?  obtained  in  Honolulu  market, 
which  is  the  only  recortl  of  the  species  in  these  islands.  It  reaches  a  length  of  3  feet  an<l  is  found  in 
all  tropical  seas,  on  the  Atlantic  coast  straying  as  far  north  as  Long  Island.  It  was  obtaine<l  by  Poey 
at  Havana  an<l  was  originally  described  from  the  Keeling  Islands. 

Seriola  bipinnulain  Quoy  &  Gaimard,  Voy.  Uranie,  I,  363,  pi.  61,  fig.  3,  1824,  Isles  of  Papous,  or  the  archipelago  between 

New  Guinea  and  Celebes. 
Etagatis  bipinnulatiM,  Bennett,  Whaling  Voy.,  II,  283,  1840  (Pacific  Ocean;  Indian  Arch.);  Jordan  &  Evermann,  Fish.  North 

&  Mid.  Amer.,  I,  906,  1M96. 
Scriolichthyg  bipinntUatug,  Blocker,  Nat.  Tyd.s.  Ned.  Ind.,  VI.  1854, 196  (Batavia). 
Srriola  pinmUata  Poey,  Memorial,  II,  233.  1860,  Habana. 
Seriolichthyg  liwUatus  Day,  Proc.  Ztxil.  Soc.  Lond.  1867.  559,  Madras. 
Etafratu  pinnukUtu,  Jordan  &  Gilbert,  Synopsis,  446. 1883. 

Oenas  110.  DECAFTERITS  Bleeker.     The  Mackerel  Seadi. 

Body  elongate,  little  coinpressetl,  almost  perfectly  fusiform;  head  short,  pointed;  mouth  rather 
small;  jaws  al)out  e<4ual,  the  dentition  feeble;  maxillary  rather  broad,  with  a  supplementiiry  bone; 
premaxillaries  protractile;  scales  mo<lerate,  enlarged  for  the  whole  length  of  the  lateral  line,  but 
spinous  and  bony  iKwteriorly  only;  second  dorsal  and  anal  each  wi^h  a  single  detacheil  linlet;  free 
anal  spines  very  strong;  first  dorsal  well  <leveloped,  persistent;  pectorals  comparatively  short;  aUlo- 
men  rather  shorter  than  anal  fin;  gillrakers  long  and  slender.  Species  numerous.  Only  one  known 
from  the  Hawaiian  Islands. 

Decaptcrm  Bleeker,  Natuurk.  Tydschr.,  VIII,  417,  185f>  (*urra). 
EustoniaiodM  Gill,  Proe.  Ac.  Nat.  8ci.  Phila.  1862,  261  (kurraide$). 
(wymnepiffnathus  GlW,  op.  cit.,  261  (ntatrommwi). 
Evrpigymntu  Gill,  op.  cit..  261  {hypodut). 

189.  Decapterus  pinnulatus  (Eydoux  &  Souleyet).     ''Op^ln,''     Plate  30. 

Head  3.9  in  length;  depth  5.5;  eye4inhead;  snout  3;  interorbital4;  maxillary  3.4;  mandil)le  2.5; 
D.  viii-i,  32-i;  A.  i-28-i;  scutes  25;  scales  116. 

Body  oblong,  little  compressed,  almost  perfectly  fusiform;  heatl  moderate,  pointeil;  mouth  rather 
small,  slightly  oblique;  jaws  equal;  a  few  very  small  teeth  on  ]>alatines  and  tongue,  no  others  evi<U»nt; 
tongue  long,  narrow,  rounded,  free  for  almost  entire  length;  eye  slightly  al)ove  axis,  anterior;  adipose 
eyelid  covering  nearly  entire  eye;  interorbital  wide,  slightly  convex;  longest  dorsal  spine  2.2  in  lieiwl, 
longest  ray  3,  origin  of  soft  dorsal  just  over  vent;  caudal  forketl,  lobes  moderate;  anal  similar  to  soft 
<lorsal,  its  longest  ray  3.5  in  head;  ventrals  2.8  in  head;  pectoral  si«rcely  falcate,  1.65  in  head,  ])ase 
anterior  to  base  of  ventrals;  lateral  line  nearly  straight  from  origin  to  intenlorsal  sj>ace,  thence  gi*ntly 
desctmding  until  over  about  fifth  anal  ray,  whence  it  continues  straight  to  caudal  fin;  scales  deciduous, 
enlarge<l  for  whole  length  of  lateral  line,  minute  on  naj)e  and  forwanl  to  interorbital  apace;  small 
embe<lded  scales  on  cheek,  oi)ercle,  preopercle  and  preorbital,  rest  of  head  naked. 

Color  in  alcohol,  bluish  silvery  above,  lighter  below,  becoming  white  on  l>elly;  dorsal  tins  and 
caudal  with  dark  punctulations,  other  fins  j>ale;  upper  edge  of  opercle  with  a  black  spot;  base  of 
pectoral  dusky. 

The  above  description  is  based  on  a  specimen  (No.  03306)  12  inches  long  from  Ilonoluhi.  It 
seems  to  be  a  common  fish  at  times  at  Honolulu,  where  it  is  highly  jirized  by  the  natives  as  food.  It 
was  first  notice<l  by  Eydoux  and  Souleyet.  Jenkins's  specimens  were  taken  by  Dr.  Wo<hI  and  Mr. 
McGregor.  The  identification  of  this  species  with  Decapterus  sanctir-heltnat  and  1)eca}iteruA  mnrnmhi  as 
Steindachner  has  indicaU?d,  is  apparently  not  correct.  Our  species  is  quite  distinct  in  color  in  that  it 
has  no  yellow  or  golden  stripe  or,  in  fact,  no  yellow  anywhere. 

Caraiix  pinnulatui  Eydoux  <fe  Souleyet,  Voy.  Bonite.  Zool..  1, 165.  pi.  3,  fig.  1,  1H41,  Hawaiian  Islands. 
DcctiptiruB  mncixhrUnsv,  Sleiiulachner,  Denks.  Ak.  Wiss.  Wlen,  LXX.  1900,  495  (Honolulu). 

DecaplcruA  ctinonoUkf  Jenkins,  Bull.  V.  S.  Fish  Comm.,  XXII,  1902  (Sept.  23,  1903),  442,  pi.  4,  Honolulu.     (Tyi>e.  No.  50846, 
U.  8.  N.  M.:  field  No.  2787;  coll.  Dr.  Wood). 
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0«nM  111.  TSACHUXOFI  OilL     lb  Blg-a|«d  ■omdi. 

TliiHKcniv  iiiclom-  U>  Oirmifitiii,  diBKniin  in  tliti  more  einngate  form.aiMl  upeciaJlyin  theatnirtara 
of  the  flKiiiliU'r-tfinllr,  wliicli  Iia0  a  deep  craM  furrow  at  ib<  jan<.-tion  with,  the  istbmnii,  with  a  fteahjr 
liTOJn-tiun  alNive  tlie  furrow.     8]K^i»<  fi-w.     Fi>iiii<l  in  hII  wami  seM. 

Otit!  KjiccivH  known  from  tlie  HawHiUu  Iclanits. 
TnKhaniit<ii}l.  Itur.  Af.  Nm.  >^-l.  l>hUa,  IHGi.  Kl  IrrHmmupMlialmiu). 

140.  TrachuTopa  cnunenophthalm*  (BliHrli).     "AMe;"  "Halalalu."    Fi|[.  71. 

Hiii<)  :t.4  in  lenirth;  ■lepth^i.ii:  cye.l.^  In  hcail;  enout  3.3;  maxillaiy  2..1;  interorlnla]  4.6;  D.vii-t. 
2R-,  A.  ii-i,  22;  aciiUii  SS. 

Boi)y  ol)liinK-i-liintmte,  little  iiimpmveil,  tht-  liack  Dfit  much  e)e\'ftt«d;  head  long,  rather  pmnted, 
the  lower  jaw  ramewhat  project  inc.  maxillary  renchinj;  luidillc  of  pupil,  clipping  under'the  preorUtal, 
expnm-<l  )>i>rtii>n  trianfrolar,  {Hmterior  iwrtiim  imiiiewhat  wavy;  eye  very  large,  lon^r  than  the  anoat 
ami  K'^^t'^i'  than  the  iiilerDrhital  width;  iuliiH»>e  eyi-lid  ^tningly  develO[H'<l;  month  moderate,  aome- 
wliat  ul>lii|iie;  a  isinfcle  writ')'  cif  Bniall  teeth  in  each  jaw,  very  weak  teeth  on  vomer  and  palatinea;  a 

piiiall  (lati'li  iif  teeth  on  tontrii'':   shoiiMer-inrille  near  i»ilt ih  with  a  fleshy  projet-tion,  in  fnmt  of' 

which  in  a  deep  cniHt  (nrniw;  un  aiiul"  at  lower  ("wierkir  |>irtion  of  o|<ercuIar  ref^on  aa  in  CtHpta; 
dor)<«l  xpinefl  Tii'^lerale,  their  Ictijrih  _'  in  heiid,  the  liu  folding  in  a  groove;  dorMl  myslow,  scaled  at 
lian-,  folding  in  n  ^.tihivc;  anu!  l-iw.  n-si't[d)liM)E  Mift  dorsal,  liiiiKi->>t  raye  2.tt  In  hca<l;  free  anal  m^ata 
etroiig.  their  lenj^h  '1  in  eye;   niudiil  small,  furkeil,  the  lubcH  eijual,  1.6  in  he«d;  pectoral  moderately 


Irinp  and  faliiitc.  \.'1'>  in  IkiuI:  vi-ntrals  l>urely  reai'hine  vent,  2  ill  hiMil;  ecalee  small;  laleial  lioe 
neiirly  strjijihl,  tlie  wiilrs  litlli'  dt'velogx'il  exivpl  o[i  caudal  |)ediincle;  eheeka  and  bre«et  scaly. ' 

Color  iri  uli'oli'il.  Iiliiish  silvery  alxivc,  [kiUt  In-low,  with  biasiir  retlectiotiii,  under  parta  white; 
.li.niiilan.ltaii.liil  liii^ft.rii>>nliat  dusky;  i,t her  litis  jbiIc. 

TheaUmiU-siriiiliiiu  lui^.l  u|>'ii  :>  hih-.'Uikii  (No.  1)2924)  12  iuchea  long  from  Honolnlo. 

An  iiliimdiiiil  and  well-kiinwii  sfi'.'ii's.  mxt  to  Ihc  ••Inn  anil  the  ammma  the  mrat  important  food 

Msh  I'f  II liilii.      Ii  was  rilitaiiii'il  in    iss!i  by  |ir.  JenkinM,  and  haa  lieen  recorded  from  the 

Hawaiian  Islands  l>y(  iiiiilher.  StchidachriiT.  Fnwter.  and  Snyder.  Xmneroua  B|iecimenfl  were  >fbtai&ed 
l>y  us  at  lloiioliiln,  Kailiia,  llito.  l!oi>|iLiliia.  anil  Hanalej  Ray,  Kauai,  varying  in  length  from  S  to 

The  synonymy  of  thii^  i>|>e«-ica  ii>  ojieu  to  m^nte  question,  thir  upedmena  probably  correapmd  to 
Trifhiir'iii'  li'mi  Jenyns.  iliivribed  fn-ni  Tahiti. 

Sf.Mli,  r  THiDfH.^fM'i/iBHi  Blorh.  I<-hth>i>l>«l>l.  pl-  M3.  l^tH.  Aura,  la  Gulaca. 
.sowkr  jJuwifrf  Illi>-li.  Ii  tilhj-'ilnKia.  X.  a.  \A.  Sit.  17»;.  Aotille*. 
SimiT '•lAiHhufHWJMfKi'X  Hl<vh  A  Srhiu-hlvr.  Syx.  li-hih..  ?J.  ISOI.  CaiDca. 
iliniNj-  lUmli.  hI.,iiI  Ui^I'-^i'.  .tllM.  Km.  I'oiw..  III.  I*.  IWI.  DO  locality. 

•  ■.tmt./Huit.fillnaH'Hn,>^&>iH\vati\.\->n    ------  --       ■ 

■i  Sea);  Apials,  Bplx.  Plur.  B 
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Caranx  plumieri,  CuvierA  ValencienneH,  Hl«t.  Nat.  PoiHs.,  IX,  66,  1883. 

Cara$u  tontw  Jenyna,  Zool.  Voy.  Beagle,  69,  pi.  XV,  1841,  Tahiti. 

SdarUm^ts,  Bleeker,  Verb.  Batavia  Genoot..  XXIV,  1852,  51.  (Batavia). 

Trachuropt  brachychirug  QiW,  Pro*;.  Ac.  Nat.  Sci.  Phila.  1862,  261,  Cape  San  Lucas,  Lower  California. 

Tmchurops  crummopfUhalmu*,  Gill,  Proc.  Ac.  Nat.  8ci.  Phila.  1862,  432  (Bec8ley  Point,  New  Jersey) ;  Jordan  A,  Evcrmann, 

Fish.  North  &  Mid.  Amer.,  I,  911,  PI.  CXLI,  fig.  885,  1896  (C-ape  San  Lucas,  Mazatlan,  AcapuU-o,  Panama);  Fowler. 

Proc.  Ac.  Nat.  Sci.  Phila.  1900,601  (Hawaiian  Islands):  Jenkins,  Bull.  U.  S.  Fish  Comm.,  XXII.  1902  (Sept.  2:i, 

1908),  443  (Honolulu):  Snyder,  op.  cit.  (Jan.  19,  1904),  523  (Hanalei  Bay,  Kauai). 
Trachurops  plumieri,  Poey,  Enum.  Pise.  Cubens.,  78,  1876. 
Oaranx  erumenopthalniu»,  GUnther,  Fische  der  SQdsee,  V,  131,  1876  (Cape  de  Verde  Islands,  west  coast  of  Africa,  St.  Ucli'na. 

West  Indies,  Mexico,  Bay  of  Panama,  Hawaiian  Islands,  South  Seas,  Ka.st  Indies,  Seychelles,  Red  Sea):  Gilnther, 

Kept.  Shore  Fish.,  Challenger.  Zool.,  I,  Part  VI,  69,  1880  (Honolulu);  Steindachner,  Denks.  Ak.  Wiss.  Wicn.  LXX. 

1900,  495  (Honolulu). 
Trachunypg  mauritiantm.  Streets.  Bull.  U.  S.  Nat.  Mus.,  No.  7,  68,  1877  (Honolulu). 
Caranx  (Selar)  macrophthcUmwi,  Klunzinger,  Fische  des  rothen  Meeres.  I,  97.  1884  (Red  Sea). 

Oenas  IIS.  CABAHOITS  Griffith.     The  Cavallas. 

**Paploj>«>,'*  8inall  size;  **Pa'u/)tt'u,"  medium  size;  **  (7/ti«,"  large  size. 

Body  ovate  or  oblong,  c^ompressed,  the  back  sometiuicH  considerably  elevated,  Hometimes  little 
arched;  head  moderate  or  rather  large,  more  or  lees  compressed;  mouth  moderate  or  largt%  ()l)Ii(|ue; 
maxillary  broa<i,  with  a  well-developed  sufiplemental  bone  extending  to  below  eye;  premaxillaries  pro- 
tractile; teeth  developetl  in  1  or  few  series,  unequal,  or  at  least  not  in  villiform  bandht;  villiform  livth 
usually  present  on  vomer,  palatines,  and  tongue,  wanting  or  deciduous  in  some  sijetries;  gillrakerN  loii^; 
eye  large,  with  an  adipcjse  eyelid;  dorsal  spines  rather  low,  connecte<l;  seiM^nd  dorsal  l(»ng,  iiHually 
olevate<l  in  front,  both  fins  depressible  in  a  groove;  anal  fin  similar  to  second  dornal  and  nearly 
as  long,  preceded  by  2  rather  strong  spines,  its  base  longer  than  the  alxlomen;  caudal  fin  Ktron^ly 
forked,  the  peduncle  very  slender;  ventral  fins  moderate;  petrtorals  falcate;  no  finletis;  preopercle  entire 
in  the  adult,  serrate  in  the  young,  usually  with  a  membranaceous  border.  8j)ecies  very  numerous  in 
all  warm  seas,  moet  of  them  valued  for  food. 

About  9  species  of  this  genus  are  now  known  from  the  Hawaiian  Islands. 

(Yirauffus  Griffith  in  Olivier,  Animal  King.,  X,  Pisces,  355. 1834  (caranffus). 

a.  Teeth  on  vomer  and  palatines,  small  and  villiform. 
b.  Soft  dorsal  high;  spinous  dorsal  rather  low;  scutes  of  straight  [lortion  of  lateral  line  fewer  than  -lo. 
r.  Scutes  in  straight  portion  of  lateral  line  fewer  than  90  (27  or  28). 

d.  Body  short,  stout,  depth  3  in  length  to  base  of  caudal;  dorsal  viii-i,  21;  anal  n  -i.  19 i<;tntffi/iti,  p.  1H« 

<Ui.  Body  more  slender,  depth  3.4;  dorsal  vii-l,  19;  anal  li-i,  16 rlaaitr,  p.  lyo 

cc.  Scutes  in  straight  part  of  lateral  line  more  than  80  (32  to  35). 

e.  ()i)erculair  spot  present;  anal  pale,  not  blaclt.  dusky  or  tipped  with  black mar(;iiuitu¥,  p  l\H 

ee.  No  oi>enrular  spot;  anal  black,  dusky  or  tipped  with  black. 
/.  Scutes  in  straight  portion  of  lateral  line  35;  anal  rays  18  or  19. 

g.    Dorsal    spines    comparatively    long.    longest    2.8    in    head;    body    sometimes    with    transverse    dusky 

bands ./orstcri,  p.  IIM 

ffg.  Dorsal  spines  rather  low,  longest  4.3  in  head;  body  without  transverse  dusky  bands nuUimpi/ffUH,  p  192 

ff.  Scutes  in  straight  portion  of  lateral  line  32;  anal  rays  16 rhaMotnn,  p.  11)3 

bh.  Soft  dorsal  rather  low;  dorsal  spines  (comparatively  long;  strutes  of  straight  (N)rtion  of  lateral  line  40  or  more. 

h.  Bo<ly  with  dusky  transverse  bands;  anal  dusky;  sirutes  40 jxtlituy,  ]\.  194 

hh.  Body  without  transverse  dusky  bands;  anal  pale;  scutes  43 affiniK,  p.  !♦>'» 

aa.  No  teeth  on  vomer  or  palatines. 

I.  Lr)wcr  jaw  projecting  somewhat  lieyond  upper;    dorsal  v-i,  28;   scutes  in  straight  jnirtion  of  lateral 

line  35 ht  ln,l,i.'<.  p.  l  W 

ii.  Lower  jaw  not  projecting  beyond  the  upper;  dorsal  viii-i,  24;  scutes  about  :J8 cfn  ilio,  \>.  \\h'> 

141.  Carangrus  igrnobilis  (Forsk&l).     '' Pauu'u.'*     Fig.  72 

Head  3.5  in  length;  depth  3;  eye  5  in  head;  snout  3;  interorbital  3.5;  maxillary  2.1;  pn'orhital 
4.S;  D.  viii-i,  21;  A.  ii-i,  19;  scutes  27. 

Body  short,  stout,  and  compresse*!;  hea^l  short  and  heavy;  snout  short  and  blunt,  the  ant^'Hor 
profile  rising  abruptly  to  nape,  the  dorsal  outline  strongly  elevated  from  tip  of  snout  to  r)rigiii  of 
spinous  dorsal;  ventral  outline  relatively  straight;  portion  of  Ixxly  covered  by  soft  dorsal  and  anal 
tins  tapering  rapidly  to  the  short  caudal  peduncle,  which  is  much  depressed,  its  least  depth  about  2  in 
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Uf  Inuit  wiitth:  mimth  large,  nearly  horizontal,  the  jawe  equal;  moileiately  strong,  ranioe-like  teeth 
in  a  sin^fli'  mw  in  eaili  JHw,  xjiarricly  pet,  espedally  on  upper  jaw,  a  (lalch  of  villitonn  te«th  on  vomer; 
lalallneii  an'l  tfin^nie  with  timriiilar  or  villiform  teeth;  maxillary  reachint^  vertical  at  posterior  eilge  of 
iirhit;  HUpiileiiieiilal  maxillary  well  developcl  and  slipping  under  the  brcwd  preorbital;  eye  moderate, 
almut  1.5  in  intt-rorliilal;  adi[MM«e eyelid  Mroiijfly  developed  poeteriorly;  inter'>rbital  and  nape titrongly 
keeleil;  finn  nimlerale,  origin  iif  Hpinoiix  dorsal  tMnnewhat  behind  Imse  of  pectoral,  the  epinea  folding 
in  aifniove,  the  liingti<t  ;t  in  hca<l;  unlcrior  dorral  rayfi  produced,  their  length  l.R  in  heail,  equal  to 
iliui  •>[  lonuc!'!  anal  ravH;  caudal  widely  forked;  pectoral  ray  very  long  and  falcate,  tip  rrarhin); about  to 
lUMeiif  Eleventh  anal  ray.  theleagth  2.Hin  body  anil  ei4ualingl>ti)«  of  soft  dorual;  ventra la  short,  roKhing 
vent,  2. 1  in  head:  watei'  rather  liir)^,  i-overini;  entire  limly,  entire  rheek,  and  up])er  part  of  opercle 
with  fiiii>  wrief,  nft  of  hea>l  and  na|«  nake<l;  lireafl  naked,  except  a  eniall  central  patch  of  scalee; 
lateral  lint'  u  lib  a  sininif  rt^ular  iinh  almve  [lei'torHl  fin  joining  the  i^raight  jiart  over  origin  of  anal, 
i-honl  cif  ari'h  piirl  -'liichtly  ^Ixirtir  llian  IrnL'th  i-f  t<traight  jiart:  M->ite?i  well  developed  on  entire 
-tmighl  |H,rtii.n. 

Coiur  in  ali-.ih.ii,  jir'-eiiish  .iliva.i'.in,-  iil>->ve,  ln-r-.>i]iinK  [laler  on  I  he  sides  and  below;  head  green- 


and  n-t'iilu 

m-arly  Mr, 

l<>w>'rh.':i> 

Hitmll,  ^biii 

illary  rear 

li  a  yellowifh  or  bra»>y  tinge;  axil  black;  no  npot 
■  lei*  yellow  in  life;  soft  dorsal  and  anal  each  with 
III!  i>f  i-audal  paler,  upper  part  o[  miidal  peduncle  dusky; 
I  H|x>t  on  liiwcr  [lei'toral  rayi<. 

^t>e<-iTiien  (No.  (H44K)  22  inchep  long,  from  Knnolulu.     A 
•s  long,  friim  Honolulu,  may  be  described  as  follows: 
■  ;{.(!  in   ln-ail;   Knout  3.4;    maxillary  2.25;   int«<rorbital  4; 


rcHheil,  the  hack  nlrongly  elevated,  the  dor^  proBle  strongly 
.1  origin  of  spinous  ilonial;  outline  from  origin  of  anal  to  snout 
sn.iut  short,  very  sleep,  bluntly  ruanded;  jaws  snbequal,  the 
1  voiiitT,  |>a1atine8,  and  tongue,  thoHe  on  jaws  In  a  single  row, 
e  rather  Iljick,  nmniled,  and  free  for  most  ol  its  length;  max- 
ipil;  eye  anterior,  somewhat  above  axis  of  body;  inlerortulal 
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troiichant;  spinous  dorsal  low  and  weak,  2.5  in  head;  orijfin  of  soft  dorsal  midway  Ix^twcen  tiji  of 
snout  and  fork  of  caudal,  longest  ray  1.5  in  head;  c^audal  deeply  forked;  lon^'M  anal  my  l.()5  in  heiul, 
origin  of  fin  under  about  si»venth  soft  dorsal  ray;  ventrals  short,  reaching  past  vent,  2.1  in  head; 
pectoral  long  and  falcate,  reaching  beyond  arch  of  lateral  line,  slightly  longer  than  Imse  of  anal;  arch 
of  lateral  line  dropping  rather  suddenly  from  under  last  dorsal  spine  to  the  straight  i>art  imder  thinl 
soft  dorsal  ray,  chord  of  arch  1.4  in  straight  part;  scutes  on  entire  straight  i>art;  breast  nake<l  except 
a  small  patch  of  scales  near  center;  cheek,  ]K>stocular  r(»gion,  and  upper  part  of  oi)ercle  scalcnl,  rest  of 
hea4l  naked,  botly  completely  scaled;  dorsal  and  anal  fins  s<!arcely  sheatheil. 

CJolor  in  life,  very  pale  olive,  side  white;  head  greenish;  no  opercular  sjxjt;  no  sjxit  on  i>ectoral; 
base  of  pectoral  dark;  lx)th  dorsals  edge<l  with  blackish;  upjier  lol)e  of  caudal  blaitkish,  esjHM'ially  the 
eilge,  lower  lobe  bright  yellow;  anal  bright,  light  yellow,  the  edge  whitish;  ventrals  whitish  with 
yellowish  streaks  along  the  rays;  pectoral  pale,  the  axil  blackish. 

Color  in  alcohol,  slaty  silvery,  becoming  lighter  l>elow,  almost  white  on  belly;  spinous  dorsal 
dusky;  soft  dorsal  pale,  edged  with  dark,  other  fins  pale,  inner  axil  of  pectoral  black. 

This  s|)etnes  is  relatcnl  to  Carmiffv^  hipptts  of  the  Atlantic,  with  which  it^igrees  in  the  small  j)atch 
of  scales  on  the  otherwise  naked  breast,  the  character  of  the  lateral  line,  and  the  t^^etli.  It  is, 
however,  a  much  deei>cT  fish,  the  snout  is  shorter,  the  anterior  profile  rises  more  abruptly,  and  there 
is  no  bla<:k  8i)Ot  either  on  the  opi»rcle  or  on  lower  rays  of  the  i>ectoral.  The  yellow  color  oi  tlu»  anal 
fin  seems  to  l>e  constant  and  diagnostic,  esi)ecially  in  the  young.  The  8peci(»s  is  common  at  Honolulu, 
from  which  place  we  have  examine<l  13  sj^ecimens  2.5  to  22  inches  in  length. 

Scomber  iffttobilis  Forak&l,  Deacript.  Animal.,  55,  1775,  Red  Sea. 

ScombrrMnmin  Forak&l,  Deflcript.  Animal.,  56, 1775,  Red  Sea. 

(\iranx  tanmn,  RQppell,  AtlaH  t\i  der  Reis.  Nordl.  Af.,  101, 1828  (Red  St»):  Riippcll,  None  Wirbelthiore,  18;i.s.  4h,  pi.  13,  Vik.  :? 

(Red  Sea);  Gttnther,  Oat.,  II,  447, 1860  (Muuritliw,  India);  KlunzinKer,  Verb.  Zool.  Bot.  (Jt>s.  Wion,  1H71.  4U\  (R«m1 

Sea);  Day,  Fishes  of  India,  II,  216,  PI.  L.  fig.  5.  1876  (Madran). 
CUranjr  M-m  Cuvier  <&  Valencienncfl,  Hist.  Nat.  Poiss.,  IX,  105, 1833,  Pondicherry. 
CHranjrle99onHCuvieT&  Valenciennen.  Hist.  Nat.  Poiw.,  IX,  113,  1833.  New  HoHand. 
t\imnx  bHmgerii  Cuvier  &  Valenciennes,  op.  cit,  116, 1833,  Malabar. 
Oaranffunmnmn,  Sleeker,  Fauna  de  Madag.,  1874,  99,  (Mauritius). 
(hrattjr  ff/iu^tf j«, Klunzinf^er.  Sitx.  Ak.  Wiss.  Wien,  LXXX.  Aht.  I.  1879,  377  (Port  Darwin  and  (Movclands  Bay.  Australia); 

Klunsinger,  Fiwhe  des  mthen  Meeres,  18H4.  100  (Red  Sea);  Steindaohner,  Denks.  Ak.  Wiss.  Wim,  LXX.  IH5,  1«JH) 

(Honolulu  and  I^ysan). 
(MramjHS  hippoidea  Jenkins,  Bull.  U.  8.  Fish  Coram.,  XXII.  1902  (Sept.  '23,  1903),  443,  Hr.  15,  Honolulu.     Tyiw.  N(».  5()71U 

U.  S.  N.  M.  (field  No.  749);  coll.  O.  P.  Jenkins. 

142.  CarangruB  elacate  Jordan  &  Kvermann.     Plate  .'U. 

Hea<l  3.6  in  length;  depth  3.4;  eye  4.5  in  heml;  snont  3.8;  interorbital  3.8  in  snout;  maxillary 
2.1;  preorbital  8.5;  mandible  1.9;  D.  vii-i,  19;  A.  ii-i,  16;  8cutt«  28. 

Body  slender,  eonipre«Hed,  not  greatly  elevated;  snout  rather  short,  profile  aacending  to  najH^  in  a 
gentle  (;urve,  slightly  trenehant;  month  large,  slightly  oblique;  lower  jaw  somewhat  projecting;  max- 
illary reaching  posterior  edge  of  orbit,  its  width  at  tip  1.5  in  orbit;  supplemental  maxillary  well 
develo|)ed,  it8  width  3.25  in  entire  width;  gape  reaching  vertical  o{  posterior  e<lge  of  puj)il;  villiform 
teeth  on  vomer,  palatines,  and  tongue,  those  on  jaws  in  a  single  row,  small  and  somewhat  canine- 
like;  eye  large,  anterior;  adipose  eyelid  strongly  develope<l  behind;  supraocular  region  with  2  ri<lgcH, 
extending  to  humeral  regi<m,  the  lower  the  stronger;  iKDsterior  half  of  l)ody,  beginning  at  origin  of 
soft  dorsal,  long  and  gently  tapi»ring  to  i^audal  pe<luncle;  ciiudal  peduncle  much  de[>ressiHl,  its  least 
depth  scarcely  half  it«  least  width;  distance  from  base  of  last  dorsal  ray  to  origin  o(  caudal  (in  tMjiml 
to  snout  and  pupil;  fins  small;  origin  of  spinous  dorsal  iKisterior  to  base  of  i)ectoral  l)y  a  distance 
equal  to  eye;  longest  dorsal  spine  slightly  greater  than  snout;  anterior  rays  of  soft  dorsal  sonu'what 
produced,  about  1.8  in  head;  anal  similar  to  soft  dorsal,  its  origin  under  eighth  soft  dorsal  ray.  anterior 
ray  prfxluced,  but  scarcely  ecpialing  longest  soft  dorsal  rays;  caudal  wi<lcly  forke<l,  lobes  apparently 
er]ual;  i)ectoral  long  and  falcate,  reaching  [)a8t  origin  of  anal,  exceeding  hejul  in  length  by  0.6F>  diam- 
eter of  eye;  ventrals  short,  2.4  in  head;  scales  rather  large,  a  low  sheath  at  ba>te  of  soft  dorsal  an<l  anal 
anteriorly;  breast  entirely  si!ale<l;  lateral  line  strongly  arche<l  alnive  j^ectoral,  joining  straight  |K)rtion 
under  sixth  dorsal  ray,  chord  of  arched  iM)rtion  1.6  in  straight  part. 

Color  in  alcohol,  rusty  olivaceous  al)ove,  i)aler  on  side  l)elow  lateral  line;  l)elly  white;  toj)  of  head 
dark  olive,  side  and  lower  jaw  lighter,  with  stning  brassy  tinge  on  [tostix^ular  and  on  lower  ixirtions 
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ol  opercle;  lower  jaw  profusely  t^>vi'nil  with  line  bn>wn  iioinU;  u  hlark  sprit  at  upper  e»<I  of  opercular 
opening;  axil  black;  vertical  finf  nil  lanre  or  l»«  ilark;  prcHliuwl  jiart  n(  soft  ilon&l  aiimwit  black,  low 
p«rt  of  soft  dorsal  bUck  at  baai',  tlii-n  IlKliUr.  narrowly  tipjKvl  with  dark;  aiial  ilark  bn<wn,  witli  a 
mbtemiinal  stripe  of  yellowish  uliilf  alon^;  »ige  of  Su;  pectiiTsI  aiiil  veiitrals  pale. 

The  above  ileecription  baat^l   ii|>on   Ihe  typi'.  No.  50i>3S,  V.  8.  N.  M.  (flelil  Ko.  IH452),  h  Itufti 
example,  27  inches  long, from  Hxii'iliiln.    Thj»  »<)ieiMC9  »iiiiewhul  r»>eii)b1ei Oovdu^jj  mnryiruiliu,  froni 
which  it  diflera  in  the  mnch  m<.re  f If luif r  1"  k1  y.  lao:er  eye.  and  dflrk  anal  fin.     Ttie  lyj*  is  thv  eiily 
example  obtained. 
HiraiVUflaRifrJorduiAKTeniiuiD.  Hull   ['.  S  t^^h  Conim..  XXIl.  I9»  (Atit.  II.  IHB).  tTT.  HsbdIuIu. 

148.   Caran^a  marginatua  (Gill)-     "Vina." 

Head  3.4  in  length;  depth  2.K;  eye  4  in  heo'l;  tmout  8.75;  interorbital  4;  inaxillarj' 3;  D.  viir-i, 
22;  A.  ii-i,  16;  sculps  about  34. 

Body  oblong,  coniprejeed,  doranl  outline  evenly  archeil  to  nape,  rather  sterp  thi^nee  In  tip  of  (uiunt; 
head  slightly  longt-r  than  deep;  gnout  bluntly  {lointni:  month  inoilerair,  slightly  oblique,  lower  jaw 
prominent,  slightly  produred;  villifonn  teeth  nn  vomer,  palatines  and  t'ingue,  a  Mingle  row  »(  nnall, 
wi<le-i>et,  sharp,  conic  teeth  in  each  jaw;  tongue  roundeil,  rather  thick,  free  for  ninsl  of  iun  lerigtii; 
maKilIary  reaching  to  popt«rior  titge  uf  pupil,  iU  width  1.25  in  eye,  iihealheil  by  pivorbilal  for  thr 
greater  part  of  its  length;  eye  anterior.  pn{>il  aliove  axiR;  intvrorhitnl  slightly  tt«ni'lutnt;  don«il  spiiira 
weak,  longest  2.T5  in  heail;  origin  of  soft  ilonial  midway  lietween  tip  <if  snout  ami  fork  •  if  I'audal. 
Iting(«t  soft  tlorsal  1.75  in  heail.  2  in  base  of  fin;  caudal  deeply  lorkeil.  anal  nmilar  to  soft  itorml; 
ventrals  reaching  jnet  beyond  vent,  2.it5  in  head;  pectoral  long  and  falmte,  reaching  c<)iii<i<leral>ly 
Iteyond  end  of  arch,  slightly  longer  than  head,  equal  to  base  of  soft  dorsal;  atr'h  of  litteial  line  nenrly 
straight  to  under  sixth  dorsal  spine,  then  desceniUng  rather  atiruptly  to  straight  part  under  about  Ihe 
fifth  dori«l  ray,  making  lalher  a.  nharp  angle,  arch  L'tS  in  straight  part;  nc^eson  entirv  lioily,  cheeks, 
anil  upper  parts  of  o|)ercle;  breast  waly;  scaly  sheath  of  fins  uot  greatly  develojied. 

Color  in  alcohol,  grayish  silven'.  with  slight  bluish  reflev'tion  alioxe.,  becoming  light  below  and 
white  on  lielly;  spinous  dorsal  lUisky,  the  proiluced  part  of  sc:)ft  dorval  black,  rest  of  fin  edgeil  with 
(lark;  caudal  eilged  with  dark;  an»l  luite,  a  row  of  aliont  10  »i[iots  at  il.'>  iMse,  tlieee  seeming  to  be  pro- 
duced by  the  iKine  showing  thniiigh  the  membrane:  other  fins  pale,  Ihe  pectoral  with  a  black  spi.t  at 
itf  axil;  a  sniall  black  spot  on  <i]>ercle  at  upjier  part  of  gill-opening. 

The  aliove  description  liaseal  on  a  specimen  (No.  (>lt%2)  11.25  inches  long  fn>m  Honohiln.     We 
have  examined  7  olhem  from  Honolulu.  K  U^  11.25  inches  long.     Coniparisiin  with  spedmens  from 
l^nama  fails  to  show  any  diften^ncex. 
liimnrmnrgiHaliu  liill.  I^r.  Ai-.  Nal.  Brl.  I'hils.  ises.  l«fi.  Psuma;  Jinlnn  &  Kn-rnuiiin.  Flxh.  Nnrtb  i  Ulil.  Aia«r.. 

I.  Vil.  INM:  JitrdiD  ti  Kvvmuiin.  Adit.  Food  snU  <lui«  I'iiih<3>.  306.  l«a. 
Oiniutmi 'minjiiHitiii,  laiVliu;  Bull.  U,  S.  Ftih  CV>mm.,  XXIt.  lau  (SFpt.23.  IWH),  IM  (Banolnlu). 

144.  Oaraug^iB  forBt«ri  (Cuvier  A  Valenciennen) .     "Phia." 

Ilea'l:t.:t  in  length;  de]>lh  2.r,;  eye  .V.ilnhead;  snont3.5;  intemrhitxl  3.8;  maxillary  2.6;  1).  vii-l, 
••■.t:  .\.  11-1,  IH;  H.-nli'Srtl".ut:«. 

llixly  oblong,  greatly  ivtinpresieil,  dorsal  ootline  arched,  steeper  anierioriy,  straight  frvm  nape  lu 
lip  of  i^noul;  venlral  outline  curvwl  fniin  caudal  pe<luncle  to  origin  of  anal,  straight  thence  Ut  tip  of 
snout;  he-.id  suln-onic,  longer  than  deep,  grtntly  compressed;  snout  bluntly  poinlcil,  lower  jaw  slightly 
prixhiced;  nioulb  moilerate,  slightly  nlijlijue;  smnll  villifonn  te4-th  on  vomer,  jialatinee,  and  tongue,  a 
Fiiicle  row  of  larger,  wide-set  con  !•■  ttftli  on  each  jaw;  tongue  roundeil,  Uiin,  free  for  most  of  its  length; 
maxillar>'  broad,  its  width  1.2  Iti  eye.  reaching  anterior  edge  of  pupil,  and  slipping  under  preorbilal 
for  most  of  its  length;  interorbital  very  convex,  trenchant;  doreal  i^pinee  slender  and  «i«k,  longtfit 
2.H  in  heail;  origin  of  soft  dorsal  midway  l)etween  tip  of  snout  and  fork  of  mnrlal,  just  over  weond 
anal  spine;  longest  iloraal  ray  1.l(  in  beoil,  2  in  its  \<eee;  caudal  deeply  forked;  longenl  anal  ray  1.8  in 
head;  ventral  short,  reaching  past  veni,  1!..'>  in  h««d;  pe<-loral  long,  falcate,  1.1  in  lu«d,  mtciiingnm- 
siderably  beyond  arch  of  lateral  line;  lateral  linearcheil  to  iimler  Bflh  tlomal  ray,  chi>rd  of  arrfa«l 

part  greater  lh)m  hewt,  1.3  in  straight  part;  scuti«on  entire  straight  i>orti >tiiieurv  anteriorly;  entJK 

i>alv  scalv;  breast  not  naked. 
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Ck)lor  in  life,  of  specimen  (No.  02998)  from  Honolulu,  pale  bluish  above,  changing  U>  silvery  white 
on  side  and  belly;  dorsals,  anal,  and  caudal  dusky;  pectoral  rich  lemon-yellow,  iri^  yellowish  white. 
Color  of  another  specimen  when  fresh  (No.  011450),  silvery  with  golden  reflections;  5  transverse  dark 
bands  on  side,  one  over  caudal  peduncle,  al>out  as  wide  aa  lenji^h  of  snout,  ami  distinct  above  lateral 
line;  an  indistinct  dark  band  over  head  through  eye;  fins  colorless. 

Color  in  alcohol,  light  grayish  silvery  with  bluish  reflections  alK)ve,  paler  below,  l)ecoming  white 
on  belly;  dorsal  spint^  pale,  prmiuced  part  of  soft  dorsal  dark,  edge  of  rest  of  fin  dark;  caudal  edge<l 
with  dark;  the  pro<luce<l  imrt  of  anal  dark;  ventrals  an<l  i)ectorals  pale;  no  dark  oi)ercular  six>t;  axil 
dusky  but  not  showing  above  fin. 

This  species  may  be  known  in  life  by  the  dusky  anal  and  yellow  j)ectoral.  In  C.  iffrmhiHn  the 
yellow  is  brightest  on  the  anal  fin.  The  above  description  l>ajwd  chiefly  on  a  si)ecinien  ( No.  04O4(>)  1 1 
inches  long,  from  Honolulu.     The  colle<*tion  contains  numerous  Pi>ecimens  fnnn  Honolulu. 

The  most  important  food-fish  of  the  South  Seas,  abundant  in  the  markets,  and  unsurpassed  as  the 
ba«i8  of  fish-chowder.  It  is  of  wide  clistribution,  being  found  throughout  the  tropical  Pm-ific.  A 
closely  relate<l  spetues^  Cnranf/iix  hihiSy  abundant  in  the  West  Indies,  occurs  as  far  north  on  the  Atlantic 
coast  as  Virginia  and  has  l^etm  doubtfully  recordtnl  from  the  I*acific  coast  of  Mexico.  This  spe<'ies 
nee<ls  close  comparison  with  the  present  one.  The  earlier  name  prolwibly  l)elonging  here  is  ("ar<ni(jni< 
forMeri,  Carmix  heberl  is  figured  as  colortnl  differently  from  any  sj>ecies  known  to  us.  It  most  resem- 
bles Camng^tH  marghiaius. 

The  large  series  of  8i)ecimen«  in  our  collections,  ranging  from  2  inches  to  nearly  a  f(M)t  in  length, 
enables  us  to  study  very  satisfactorily  the  variation  in  the  sj)e<*ies.  Most  of  the  yoiuig  show  evidences 
of  broad  dark  bluish  cross-bars,  though  some  show  them  scarcely  at  all,  the  color  lH*ing  i>lain  silvt'ry. 
While  the  breast  is  always  8cale<l,  the  scales  are  often  so  end)e<lde<i  and  ol^scure  as  to  Ik?  easily  over- 
looke<l.  A  series  of  51  specimens  exami.ne<l,  2.4  to  11.25  inches  in  length,  from  Hcmolulu,  Hilo, 
Waialua,  Hanalei  Bay,  and  Puako  Bay. 

?  Sromher  hftteri  Boiinett.  FlHh.  Ceylon,  26,  pi.  26.  1X30,  Ceylon. 

l\iraiix  foritteri  Cuvier  &  Valenrienne«,  Hi?ft.  Nat.  Poiss.,  IX.  107,  1H.33.  Isle  of  Prance,  Malabar,  Celebes,  New  Guinea, 

New  Ireland,  Vanicoro,  East  Indies. 
?  Oiranx  jjrroni  Cxivivr  &  VHlen(>iennc>M,  op  cit.,  112,  1833,  Vanicoro,  Amboyna,  Java,  Malabar,  East  Indies. 
(ViraiM*  parapittcf  KirhardMm.  Voy.  KrehiiMand  Terror,  I'Mt,  1M4.  Northern  Australia,  Torres  Straits. 
OiratiJi  hippoi,  GOnther,  Oat.,  11,  449.  ISiVO  (St.  Vinoimt,  .Taniaica,  riierto  Cu^N•llo.  South  Anierk'a,  MadiiKHM'ar,  Port  Natal, 

China,  Amoy.  Tanna,  (Vylon.  Phmn^,  Port  KssinRton),  not  St'umlMr  hipjat*  L.;  (Jiinthcr,  Fiwht*  cUt  Sudsoe,  V,  131, 

taf.  LXXXIV,  1H76  (.Samoa,  Tanna):  (jiinther,  Rcpt.  Shore  Fi.shes.  Challenffer,  Zool..  I.  Part  VI.  r>9.  ISSO  (Hilo). 
Oiranr  latuit,  Fowler.  Proe.  Ac.  Nat.  Sci.  Phila.  1900,  .Wl  (Honolulu)  (not  of  AKaNsix);  JenkiuH,  Bull.  V.  S.  Fish  Coinm.. 

XXII.  1902  (Sept.  2:1.  19U8),  444  (Honolulu);  Snyder,  <)p.  eit.  (Jan.  19,  1904),  52;J  (Hanalei  Bay,  Kauai;  Puako  hay, 

Hawaii) . 

146.  CarangruB  melampygus  (Cuvier  <fe  Valenciennes).     **0m<7i/,-"  "Om//i7w//«."     Fip.  78. 

HeaH  3.4  in  length;  depth  2.8;  eye  6.5  in  head;  snout  2.4;  interorhital  3.8;  maxillary  2.4;  man- 
dible 2;  gape  2.8;  preorhital  4.5;  D.  vii-i,  24;  A.  ii-i,  18;  aeutea  Ii5. 

Body  short,  deeply  compret«8e<l,  the  hsuik  much  elevate<l;  liead  rather  short,  the  snout  short  and 
blunt;  mouth  moderate,  little  oblique;  teeth  small,  sparse,  in  a  single  row  iu  each  jaw;  jaws  sulHMjual; 
maxillary  reaching  anterior  e<lgeof  pupil,  triangular,  its  width  at  end  9.2  in  itfl  length,  it8e<lgesli])ping 
under  the  preorbital;  interorbital  narrow  and  very  convex;  the  anterior  profile  very  trenchant:  eye 
motlerate,  in  middle  of  head,  #ntin.*ly  alwveaxisof  Inxiy,  theailipose  eyelid  well  developed  jM)steri«)rly; 
ventral  outline  nearly  straight  from  tip  of  jaw  to  origin  of  anal,  thence  a.Mcending  obli^jucly  to  caiida] 
fin;  origin  of  spinous  dorsal  p<»8terior  to  base  of  pectoral,  the  spines  weak  and  short,  folding:  into  a 
gnwve,  the  longest  4.3  in  head;  distance  l)etwetm  don-als  equal  to  eye,  anterior  dorsal  rays  rlrvatcjl, 
their  length  somewhat  greater  than  snout  and  eye,  1.8  in  hea<l;  anal  spines  short  and  blunt;  ori^nn  of 
anal  posterior  to  that  of  soft  dorsal,  the  anterior  rays  elevated,  their  length  2  in  head;  soft  dorsal  and 
anal  each  anU^riorly  slipping  int<>  a  scaly  sheath;  caudal  widely  forked,  the  lower  lol)e  somewhat  the 
longer,  1.4  in  head;  pectoral  very  long  and  falcate,  its  tip  reaching  base  of  al>out  fourth  anal  my,  its 
length  2.75  in  Ixnly;  ventrals  short,  3.25  in  jwctoral  or  2.()  in  head;  scales  small,  closely  but  irregularly 
imbric'ated;  lateral  line  Ix'giiming  at  uj)])er  end  of  opercular  o])ening,  contimiing  nearly  straight  to 
under  fourth  dorsal  spine,  where  it  l>egins  to  curve  gently  downwanl  until  orgin  of  soft  dorsal,  where 
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tho  ilonnnanl  rune  if  nuiri' 
■Inrsal  niy  and  iniTcasin);  In 
Oil.ir  ill  life,  j.-encral  i.'''' 
oiw  email  lilailt  npols,  iiilfni 
lesB  );otileii  rfHt-t-tiniis:  ^1<k 
haf««  bri)chl  iilti 


linipl:  M'Ut(v  III  lat<>ral  lini-  Ix^nnin):  under  almnl  the  eiehlh  or  tenth 
Xf  ri>  till'  fiiiirlli  from  lafit. 

iiil-ii.lrir  riilverv,  ciiisky  ftt)ove,  lijihter  below;  upper  parts  with  numer- 
iililni  with  niiitieninF  liright  <lark,-hliie  Hjiot:';  intiTt>|)«oes  with  more  or 
IkiihI  iiKiMj;  tin-  M-ati^y;  siitt  •liirval,  anal  and  a  narrow  area  along  their 
t'tiniily  I'litliiiol  an^ar'  "f  same  itilor  on  side  oS  heail  about  Ihe  eye;  pec- 


udal  dil-=ky.  Willi  unlden  reliwli 
Loj!^'  of  |>e<'Iiiral  iii>t  dark. 

Clor  inaU-ohol.  dirty  whit.-  al-.ve  and 
Epntc  anil  l>li itclief .  Ih(«t'  ain)  iijioii  lri|>  i>f  h<- 
yellowish  white;  lins  all  dusky,  -nt  .l..r^d  .1 

The  abivedest-riptiun  IeuicI  iijKin  a  H"" 


ventral^  dusky  with  dark  liliK 


opemilar  spot; 


11  sidet^,  profnaely  covereil  with  small  irrefnilar  ilftrker 
and  o[MTi'le>";  lowir  part  of  fides  and  under  jiartsdirtjr 
iiiL^I  :iliiio.<t  lilai'k.  whiti'  lip|ieil. 

itn  tN<-.  0:UI2)  24  ia('bt«  Ionic,  obUine>l  in  the  Hiino- 


^rai^htiT  than  dorsid  i>ullini- 
lower  jaw  sli);)illy  pr<Nlii.T.l:  i 
anil  tontciie.  and  a  sinjili-  row  1 
of  pnpil.  itp  gn-iitest  ttidlli  a) 
interorliital  s]>ace  ronvi's;  liiis 
longtwt 


interorhilnl  3..t;  D. 

iinpri'SH'-l:  ilnrwl  onllini'  cvvnly  arched,  ventral  outline  slif^htly 
lii-iid  iiiiiipn-^wl,  ir»  ■iijith  eijiial  to  leniith;  snout  bluntly  niundeil, 
•  iiitli  iiii«liTnti',  >liKlitly  "Mii|tie;  villlfonn  teeth  on  vi.nier,  |>alatine?, 
i  -iii;ill.  .-onii'  tii'tli  on  cflrli  j;iw:  ni.ixillEirr  reai'hini;  to  (xititerior  Mnp 
lilt  II. To  in  ry.-:  rrnli-r  ..f  eye  sli)chtly  aliove  axis  of  binly,  antfrior; 
H.-I.T.I1.';  I.iiiiresi  dorsal  sj.ine  2..i  in  heail;  soft  dorsal  pliahlly  mnraw, 
I  fiiriit^ii.  |iil«-f:  lUiBlerati-;  iinal  i<iinilar  to  pofl  domal;  ventrak  nhort. 


n  lie«d;  i»i't..™l  l.iMjr.  fal.-at.^,  r. 
nipletely  »'ale<h  law-s.-f  wfl  ilur>5 


ml  u 


Olid  areh  of  lateral  line,  eijual  to  heail;  hiidy 
it-  fheatl)  of  MAles;  clie«^k  and  upper  (lArt  of 
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open:le  scaled,  nwl  of  heuii  mikiicl;  lireast  wjileil;  lateral  line  Htronitlv  ari-lieil  hImhv  llu'  jH-iloral,  tin' 
ari'li  joiiiinit  the  Hlraight  ixirtioii  under  lUtli  iti.rjial  ray,  tln'  rlioni  of  tlif^urcli  ii|iialiii>;  li'iistli  ii(  h«wl 
or  1.5  in  atraJKlit  jmrtioD;  M'nbi*  rather  strong,  the  luryeitt  Il.(i5  iliameter  nf  eyi;  in  wicltli. 

Colur  ill  ali^ihol,  hriKht  silvery,  darker  alH)vi',  witti  »  indiittini't  vertical  ImndH  nearly  an  widi>  as 
eye  on  iipiier  tliree-fimrthit  of  lioily,  u  Kixtli  lianil  U'mi  ilii<tinrt  on  caudal  [leiUiiidi':  no  o|H-niitar  )<[i«l; 
finH  plain,  i-xoe]it  the  elevateil  (lorlioiLH  of  w)ft  donwl  anil  anal,  wliicli  aw  tipjieii  wilh  blai-k. 


This  ileMTiption  is  IwihciI  ii|v)h  t!ie 
ohtaincd  at  Himoliihi  by  Ihe  .l/'iihviM  ■ 
time.  Thin  speeien  vran  not  wen  hy  nw : 
Kaiiioa. 


type  (No.  riOTlI,  I.  S.  N.  M.).  a  s|iooiinpn  r..r.  ii 
n  IKiN).  AnotluT  pmall  exaiiijile  uaH  olilaiiieit  h 
t  Honolulu.     It  r<-H>'nil>le.-<HKp<-<-liv  found  jn  the 


147.  OaranKuspolitus  Jenkinx. 


Ileail  4  in  length;  depth  : 


4.1  i[i  heail;  cmxit  'AJy,  inten>rbitaKt.2;  maxillary  '.t;  1 


(li»ly  riblong,  coin|in'H«Ki,  duriwl  and  ventral  oiilline  al>out  equal;  head  BulK'onio,  loiijriT  tliiii 
deep,  (^luiprewedi  Mnoiit  hluutly  piiinteil;  lower  jaw  ]iro<lu«*<i;  eniall  villiforui  teeth  on  vonuT 
IialatineN,  anil  tonf^iie,  a  xiii)i:le  row  of  miiiiII  i'anii](>-like  teeth  in  caeh  jaw,  thniie  in  lower  jaw  :itino> 
oh»i)lett';  maxillary  pliort,  rather  uarrnw,  reaching  anterior  inaruin  uf  eye;  eye  cli([lilly  almvi'  a^is  n 
liody,  anterior;  intemrhital  iniKlerately  trenchant;  linH  moderate,  lon^«t  donutl  spine  2  In  head 
caudal  forketl,  loin's  not  irriiilly  iiroiiuceil;  anal  siniiliir  to  «o(t  domd;  ventrals  n'ac-hiiiK  jiint  [kii'I  venl 
2..1  in  heait;  ]Hi'ti)ral  long  and  (alcate.  tip  not  cpiite  reaehiiin  to  xtmiKht  iHirtion  of  Uilend  line 
Blijrhlly  lonitiT  than  hiwd,  net  i|nite  eipial  to  lia.>^>  <)f  anal;  an-h  of  lalfral  line  rather  long,  ri'iieliini;  li 
lielciu'  eighth  ilorsnl  ray,  aiu\  alHint  oinal  lo  nfruiuht  [Kirt:  K-ules  on  entire  Htraitcht  jHirlion  of  ]iirer:i 


tJolot 
Iwlly;  !)  i 

HiHtt  ynw 


ixli 


almve,  liphler  Im'Iow,  lieeoniing  tthili>  on  I 
npiHT  two-thirdx  of  si'al>i<  of  Ixnly;  finH  all  d 


'ides 


nd 


Tlical>i>vi-<le»Ti]>tii>ii,  Iki 
by  l><>.-t..r  .I.-nkiii.s  at  tlmiol 
(■<illii:ti(iii,  jiiifl  lliiwaBive  wi 
I"  htuuelli.     I'tiriaiij-it  /i 
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!i«-.l  Ill-Ill  (he  tyi«-  (.irinLiial  N...  100),  a  HiM-i'imcn  i 

>liilii.   IKSIi.     A h<-r  i-\Hini.l.-,   Nn.  :<27,  5  inclio 

iM'ly  with  !-[Hi-iiiu'iii<  fnitii  tlif  l'liill{ij>iiui',  w 
rt.lial'ly  h  r^jiiuiiyiii  uf  the  lutti-r  Hjie*;: 


liot  \iiag.  nlitaiiMHl 
art'  ilett'riiiined  rh 


r,  ]i:il:ilin<-s,aiicl  toii);iii>, n Hiii);lc 

iimlerju-ly  wi<k',  freo  fur 


I';  hi-ait  loiif^r  than  <leep;  snout  c 

\vd;  UiKCT  jaw  |)rodiii«ii,  rather  [wiinUi); 

mnine-like  loeth  in  <^ai'h  jaw; 

i>f  itB  length;  maxillary  reacbin);  anterior 
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edjjfo  of  orbit;  dorsal  npines  weak  and  thin,  longest  2.1  in  hoaiil;  soft  dorsal  8heatht*<l,  its  lonj^est  ray  2.2 
in  head,  its  orijj;in  midway  l)etween  tip  of  snont  and  laat  scute  and  directly  over  second  anal  spine; 
caudal  forke<i;  anal  similar  to  soft  dorsal  and  similarly  sheathe<l,  its  longest  ray  2.8  in  head,  spines 
very  short,  lej*s  than  eye;  ventrals  short,  just  reaching  i>osterior  e<l^re  of  vent,  2.1  in  hea<l;  iH'ctonil 
lonj^,  narrow,  falcate,  nearly  reachinjj  strai|rht  part  of  lateral  line,  itfl  length  1.2  times  tlie  length  of  the 
heatl;  latt^ml  line  with  a  long  curve,  whosi*  <4iord  nearly  equals  the  straight  part,  the  lateral  line 
Ifecoming  straight  und<'r  alM>ut  the  tenth  soft  dorsid  my;  scutes  on  the  entire  straight  ])art  of  the  lateral 
lin<»;  in  some  (»xamj)U's  a  trace  of  a  second  lateral  line  imder  w)ft  dorsal  fin,  continuing  to  posterior 
e<lge  of  dorsal  spine. 

C'olor  in  alcohol,  bluish  silvery  alx)ve,  l)ecoming  white  silvery  l>elow  lateral  line;  dorsal  and  caudal 
<lusky,  other  fins  pale,  axil  <»f  jK^ctoral  black,  a  bla<*k  sjMit  cm  up|»er  post<*rior  (»<lge  of  o|H»rcl<\  covering 
upjHT  end  of  shoulder-girdle,  slightly  larger  than  pupil. 

The  al)Ove  description  from  a  sjKH'imen  (No.  040:W)),  8.75  inches  long,  from  lltmolulu,  where 
numennis  exam])U»s  wen^  taken,  7.5  U>  S.7r>  inclu»s  long.  We  identify  these  with  Cnrau.r  ajfinis  oi 
RiipjHdl,  with  which  they  seem  to  agree  in  all  essential  resp<»cts.  It  is  a  dt^»iK*r  fish  than  (\  hosse/fi, 
with  lighter  fins,  and  doubtless  i*epres4»nt«  the  same  si)e<'ies  which  Steindachner  ha<l  from  Ibaiohilu. 

( \ir<tu J- tiffin itt  RUppoll.  Neiio  Wiriwlthiert'.  Fisrh..  49.  Fl.  XIV.  tiif.  1.  ls:\tt  (Man'h.  1h:W).  Red  Sea. 

Cnrnnx  (Sthtr)  nffinitt,  Kliinziiifffr,  PMsrlu*  tic*  nithrii  M**f'n»«.  II.  19.  1H79  (UtMl'Sea):  StoiiulHcliiuT,  hi'iikn.  Ak.  Wiss.  Wioii, 

LXX,  IIMK),  l9:"i(Ht»nolulii). 
f'nmttifug  affiuh,  .h'uk'ms.  Bull.  l.  S.  FIkIi  Comni..  XXII,  19(r2  (.^'pt.  2:^  19i«).  440  (Honolulu);  Snydrr.  «»|..  cit.  (Jan.  19, 

1904),  r>'J3  (Honolulu). 

149.  Caran^ushelvoluB  (Forster).     Plate  :{2. 

Dorsal  v,  28;  A.  i,  22;  hea<l,  inclu<iing  o|>ercular  flap,  .'].3  in  length  to  bas<»  of  caudal  tin; 
<h*pth  2.5;  snout  2.9  in  luwl;  lower  jaw  projecting  somewhat  l>eyond  up|)er;  maxillary  2.5,  reaching 
t^>  a  verti(ral  through  anterior  (*<lg<'  of  pujnl;  eye  4.;^,  a  horizontal  fnmi  tip  of  snout  pjissi ng  through 
<'enter  c>f  pupil;  width  of  interorbitiil  space  2.9.  No  t<H»th  on  vomer,  palatines,  or  tongue,  those  of 
jaws  in  a  single  series.  Tongue  dea*!  white  in  color;  n»of  of  mouth  similar,  iKvoming  abruptly  blue- 
black  jKiflteriorly,  the  white  extending  backward  as  a  V-shaj><»d  prolongjition;  the  membranous  (lap 
white  on  the  part  touche<l  by  tongue,  black  on  sides;  low<'r  jaw  Inflow  ti>ngue  dark,  the  (lap  white 
beneath  tongue,  dark  on  sides.  IIea«l  with  scales  lH»hin<l  the  eye  and  on  the  ch«»eks;  a  narrow,  nakrd 
space  on  the  o<'<'iput,  extending  backwanl  to  spinous  dorsal;  breast  naked;  j>lates  in  straight  portion 
of  latend  line  .'55,  <»ach  plate  with  a  k<H»I  forming  a  sharp  ridge. 

The  looalitv  from  whii'h  Forster  obtained  this  siK'cies  is  not  known;  but  as  he  visited  the  Societv 
Islands  with  Captain  Cook  on  his  second  voyage,  it  is  |M>ssible  that  his  s|»ecimen  came  from  that 
region.  An  example  15  inchwlong,  obtiiineil  by  the  A/luiiro»s  in  the  I](molulu  market  in  1902,  agn'es 
j>erfectly  with  the  <lescription  of  this  species. 

Sroiiib*rhf1ntlnif  ForsKT.  I)<'.s<'r.  Anim..  414,  11'*,  177.'>  (Lirht<MJstt*in  im1..  1HI4).  probably  Society  Islands. 

(hniiij-  fnimluit,  CxwUr  A:  Vuh-ncionnes.  II  1st.  Nat.  Poiw..  IX.  104.  1H:3. 

(\inin;/ni*ht'h^tItiH.  Snyder,  Bull.  V.  S.  Fish  Conim.,  XXII.  VMYZ  (Jan.  19,  1904),  fi'H  (Honolulu). 

150.  Car ang^B  cheilio  Snyder.     Plate  :^),  fig.  1. 

Hejid,  meaaure<l  to  end  of  opercular  flap,  '{  in  length  to  base  of  caudal;  depth  2.9;  depth  of 
caudal  peduncle  6.7  in  head;  diameter  of  eye  7.1;  width  of  int<»rorbital  space  3..S;  length  of  snout 
2.3;  maxillary  2.9;  pectoral  flu  1.1;  ventrals  2.5;  height  of  first  dorsal  ray  3.1;  anal  ray  3.4;  Icn^rth 
of  upi)er  lobe  of  caudal  1.2;  1).  viii-i,  24;  A.  ii,  21;  Si^ales  in  lateral  series  alxmt  IKJ;  lH*twtvn  lati'ral 
line  and  spintms  dorsal,  counting  upwar<l  and  forward,  alM>ut  23;  plates  in  straight  iH)rtion  of  lateral 
line  alMUit  38.  Snout  jK>inte<l,  anterior  contour  of  hea<l  somewhat  concave  in  the  n»gion  of  inlcr- 
orbital  area.  I>ower  jaw  slightly  shorter  than  upi)t»r;  maxillary  not  reaching  a  vertical  thn)Ugh  antcrinr 
edfi^e  of  orbit  by  a  distanct^  alwuit  e<pial  to  diameter  of  jnipil;  lips  very  thick,  the  width  of  upfHT 
near  its  middle  ecpial  to  half  <liameter<>f  eye;  teeth  short  and  blunt,  in  a  single  series  on  the  jaws, 
none  on  vomer  and  palatim»s;  a  few  very  short  t«H'th  on  tongue;  gillrakers  7  j-25,  the  longest  (Mjiial 
in  length  todiam(»ter  of  iris. 


{ 


^  «. 


F*W.^IiA\    YSI.A^T*^ 


!<•' 


Ml.  T?-' 


1* 


_  :-.7     .  ...    T.  — .  .      t:.           -  .•  t 

li.  *  ..  *.  ■•  ••..1.  ■  -i.t'"" 

•j*   •  li-  -  •  :        ^:..  •.?.-■   -   •  •' 

Im-—  ~       ■     •*?••«»*•  •.Ml... 


'  >-« 


*;■  «:  ■■      •-•«»•  .'"^^     "^     *  ♦rt"!*       *  ■    *  •"•.".'•1,"^      ^fi*^*"**. 


.*».... 


—  •■'''■-    -  V.    -  ^r-". 


I  ,• , 


'        •  •*,  ••^ ■^^.     .    *%i^|*  \\ 


•f' -'       '-^      V 


■  -v 


<Wr 


TAli^^X  Tn^— ^^w.  :  «p**^- 


•  :'■•■■■■ 


»*!-•      VI 


•  1. 


il-».     •r^.«l  ••i.iiN.       ti«.\pif.  rtt^Y|->*- 

*'  •**  *Mir*».  ^  Met 


r4. 


ti- 


ll 


...     •■      •.. .     , 


'..^  I 


V  ■•  .". 


19»  BULLETIN    OF   THE    UNITED   STATES   FISH   GOMMISSIUH. 

(iiniiuxj.rri'Hiiu.  La<'L'|K'<U',  ilU,i,  Nni.  ['ulw..  III.  rj.  IWI;  JunUti  .li  Kvitiiixiiii,  Amcr.  Fi.i1  hikI  liuino  PIkIich,  .".IH.  V.KB; 

Jtniilii>,  Hull.  r.  w.  KM.  coimii.,  XXII.  VMi  iSvpi.-a,  iDiW),  H7  (HonoliiLiii :  Miijdof,  rqi.  HI.  (,!""  m.  iKWi.si:.^ 

(Uunululn). 
aimiM}ii<uiin>(uUi.<olTni}  :4ilnt-IIIlH[n.-.  Ucwrliit.  l::«y|>U'.  |>1.  ?a.  Hk.  I,  \>m. 

IX).  AonnllB. 
MnofitaNwlM  apFriUm.  BlevktT,  VrDi.  Bat.  (^n..  XXIV,  lH.il,  T!:  Jonlnli  &  Rvennaiin.  Pl»h.  Nonh  &  Ml<1.  ADi<?r.  1.  VJx, 

OiRUu  rtippiiHi  unnlher.  C'jit.,  II.  -W,  IMO.  Rad  8«l 

airaiuiiiinniHliu'f*(iill.  lTi«'.  Ac.  Sm.  Si-I.  fliilx.  IKUl.  ll«.  Panama  (roll,  ['aplalli  Dow). 

Oimur  {lliifi-r-ira«r\  fjirrif-tii.  KlullIfliKcr.  FlM'lH'  il™  mtlu'ii  Mii-fi-s,  T.  <tC<.  1NK4  (B.-OSw):  HH-InilBc-linrr,  Di'nkK.  Ak.  WIh. 
Wlen,  LXX,  1900.  W.  I  Pearl  HBrtK.r.riuhii). 

Oena*  114.  CABAHOOIDEB  BlMkar. 

Teeth  pcrcwtenl,  all  Hniall,  in  villifonn  IbuiiIh  i.u  jawa,  voincr,  [lalatidM,  ami  Uin^'uc;  lateral  line 
warccly  arched  in  fnml;  limly  oblong,  not  iiiiU'h  clfvaletl;  ijtlierwi«>  ewenlially  as  in  Oirniir. 
Tropii-fll  was. 

Oirangoi-lci  Blc<.'k<-r.  Vprh.  Bnl.  (iuli.,  XXIV,  'J1,  f».  ItHfi  iiilu,ii'>limin:  li'clli  •'•Llml,  »er<^nil  wrli'H  Iti  liolh  Jiin:'  ami  uii 
pKlHti-anil  limniH'). 


nu.  Aual  with  lewtr  rajn,  about  10 ajiu.  y.  JOO 

182.  CorauiroideB  ferdau  (Fonikal).     "IhiiHu."    Fi^.  ~~. 

I{ea<l  3.(>in  lunRth;  ileptli  2.7;  fyc4,.'i  it)  head;  etiout  :i:  intvnirbitat  :{;  maxillary  2.5;  I),  vi-i,  20; 
A.  ii-i,  25;  Hcutm  about  311. 

Boiiy  ebiigatu,  (.'lli]>tii»l,  <-<iiiLi)reiwt'<i,  "lorsil  outlini'  evenly  arclieil,  Hteei>  from  ab">vi'  eye  to  lii>  ot 
luiout;  head  ee  di-e|)  an  \iin^;  snout  elKtrt,  liluiil,  depi'esHt'd  in  front  of  tiye.  xleep  antt-riorly;  inoulli 


infMtoralc,  Fliiiliily  iiblii|no;  (eetb  small,  villifiinii  on  vomer,  palatiuei',  tongne,  ami  jaws,  those  ii)  jawH 
tile  larjiLTand  iirninwl  in  liandn;  toiipie  r<itniile<l,  thin,  ami  fref  for  tlie  iiioiit  of  itt^  lenirth;  maxillary 
rather  broad,  itij  grcat^t  width  2  in  eye,  exteniliuti;  to  anterior  edge  ol  pupil;  eye  anterior,  elighlly 
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alH>ve  axis;  interorbital  very  o)nvex,  the  na|>e  trenchant;  spinous  clorKal  short,  weak,  and  low; 
♦)  or  7  rays  o(  s<»ft  dorsal  elevatt^l  anteriorly,  the  Innp'st  my  alMtut  2  in  Ijase  of  fin,  other  rays  even, 
slightly  less  than  eye;  origin  <»f  s<jft  dorsal  midway  l)etween  tip  of  snout  and  l>a;^  of  caudal;  caudal 
deeply  forked,  lol)es  e<|ual;  anal  similar  to  soft  <lorsjd,  longest  ray  alK)Ut  2  in  its  l>a»e;  ventrals  short, 
reaching  i>a.st  vent,  2.5  in  head;  jXH'toral  lon*r,  falcate,  e<|ual  to  base  of  anal,  the  head  contained  1.3 
in  i)ectoral,  its  lower  base  just  anterior  to  base  of  veiitnils;  lateral  line  with  a  long,  low  arch,  extending 
nearly  to  tip  of  |>ectoral. 

Color  in  life,  silvery,  with  dark-l)lue  retiections  over  upjwr  jM)rtionfi  of  back  and  iiead,  several 
small  lemon-i-^jlore^l  sjx»ts  with  dusky  centers  on  side,  the  numl)er  and  jK^sition  varying  in  different 
specimens,  generally  a  group  under  curve  of  lateral  line  and  one  near  l)eginning  of  straight  portion; 
soft  dorsal  and  anal  blue,  lower  portion  of  tliese  tins  golden  with  blue  outer  margin;  ventrals  white 
with  bluish  shade,  pe<'toral  transi^arent,  with  golden  shade;  caudal  bluish  and  golden  with  dusky 
margin. 

Ojlor  in  alcohol,  purj)lish  blue,  lighter  on  sides  and  Inflow,  anterior  jM»rtion  of  anal  and  soft  dorsal 
dusky;  |)ectorals  pale;  si<le  with  ii  few  indistinit  dark  spots,  usually  l)elow  lateral  line  and  posterior 
to  middle  of  i)ectoral. 

The  above  des<Tiption  basi'd  upon  a  specini«ii  (No.  ().'>4i;{i  14  inches  long,  obtained  in  the  market 
at  Honolulu,  July  19.  S^-veral  other  si>eciniens  were  obtained  at  Honolulu  and  one  is  in  the  collection 
from  Kailua.     The  tisb  is  rather  «oiiiinon  alxnit  Hawaii,  and  equally  so  in  Samoa. 

Scomber /f.rd( Hi  Koi>k»il,  iM^Mript.  Aiiiiiial..  V>,  177'».  Red  Sea. 

t'aruiu  iMtjwl  ItupiK-U.  All.  Ilti-.  Nonll.  Al..  '.«>.  i>l.  1'k  lii:.  '..  lv>.  Red  Sea. 

iMntHfpniUx  ht  mi{fj»iif  Hit' thus  HU«k<r.  V<  rli    H.ii.  <mii.,  .\XIV.  \<tl.  til.  Batavia. 

i\irnniftn*hsJ'ulriHfntt'itiiit\\Wi\vr.  V.  rh.  Hat.  <mIi..  XXIV.  InVJ.  vt.  Batavia. 

Oiranx  rtuator  IMayi'uir.  Thm-.  Z<h>1.  s<m-.  I^^.tnloii  l^iT.  <VJ.  Iil'.  J;  iii>  l<Malily,  |>rM|»alily  Seychelles. 

Ciiniwjr/f  »•'/</«.  KliiM/inuMr.  V»rli.  Z«m.1.  li.it.  <;«■>.  \N  i<ii.  1^71.  itij    \Ui\  >vn  >    not  i»f  KiipiKjUi;  tJunther.  Fische  der  Siidsec,  I. 

inf.  77  ami  7^.  lU.  l'^7i.  •  !;.  «l  .--,  a.  Inliiii.  St  y.lnll.s.  Boiiin   I>laii«l>':  Day.  Fislio  of  India,  II,  217,  1876;  Steindach- 

lUT.  l>enk>.  Ak.  \N  is.-.  Wifii.  KXX.  I'AX'.  4'.»:.  ■  Honolulu.. 
Otrattjr  {t'arantfouifi'^j'nl'm.  Kluii/ininr.  Fi-«  In- <1<'^  ri>t]u-ii  Mi'rri>.  I.  '.»•.•.  1»4  i  Ue<l  .*h^ii. 
(>iran;tifuUf/trflau.  .Jtiikin^.  Hull.  I'.  S.  Ki.»h  <  oniui..  .XXII.  \\nr2    S.pt.  X'k  I'.nCii.  116  (Honolulu). 

163.   Carangoides  gymnostethoides  Bleeker. 

Heail  :{..S  i4i  in  lcnt:th:  dcj.th  :>  (M.tii;   \K  vn-i,  .II;  A.  n-i,  '2(\. 

Body  elliptical,  <Miiipre>M'<l:  prniili-  «nnv<'X  Imni  ^^iioiit  to  nostril,  thent^  regularly  arehe<l  to 
caudal;  ventral  outline  l»>s  r«>n\i'x,  lMiiii:*ahii«»-^l  ^traijrht  ironi  head  to  anal;  hea<l  longer  than  deep; 
snout  rather  blunt. .'{ in  lnad;  mouth  low  ,  souiew  hat  obliipic;  maxillary  2. :i  in  heatl,  extending  opi)ot*ite 
front  of  jKipil:  lowt-r  jaw  little  pro«lu<tMi;  teeth  in  villiforni  bands  on  jaws,  vomer,  ]>alatines,  and  a 
{>atch  on  the  toiiiruc:  eye  lari:e.  I.">  in  >rMut,  4.1  in  hea<l;  adi|)ose  eyelid  little  <levelojHHl;  cheeks  and 
temj)oral  n'*rions  with  tine  >«ale>,  liea<l  otherwi.M'  naked;  .scales  nither  small,  those  IhjIow  pectoral 
smaller;  a  nake«l  area  on  ))rea>t  not  wi«lenin'j  forward  from  Utse  of  ventrals  as  much  as  in  C.  ort^o- 
f/rnniiniij*  Jordan  iV  <iilU'rt:  lateral  line  but  little  curv<'d,  arched  alcove  iK'ctorals,  and  gradually 
l>e*'oming  straight  at  their  tips;  irreate.st  depth  of  anh  alniut  espial  to  i>uj)il,  the  arche<l  parted  tlie  line 
longer  than  the  straiL'ht,  plate>  «levelnped  only  in  the  jH»sterior  half  <>f  the  straight  part;  the  plates 
small  with  l«»w  keels,  their  spines  little  prominent;  -5  develo|>e<l  platesi,  including  small  ones; 
spinous  <lors;il  rather  weak,  the  hi;zhc>t  >pine  l."')  in  >nout  ( ihesi*  spines  j)rol)ably  varying  according  to 
the  age);  soft  dorsal  lon^'  and  low,  wiih  >leiidcr  ray>;  a  well-develo|H,Ml  scaly  l»asal  sheath  anteriorly; 
the  lirsl  articulate  ray  is  1.7o  in  ba>e  of  tin  and  1.25  in  head;  anal  similar  to  soft  dorsal;  first  free  anal 
spine  nearly  ol».<olete,  .second  .^mall:  caudal  1«»1h's  nnxlerate,  eipial,  1.2  in  head,  their  length  much 
less  than  the  dej»th  fr<»m  tip  t(»  tip;  pectorals  falcate,  their  tips  slender,  reaching  tenth  ray  of  anal, 
their  length  2.5  in  IhmIv  i  from  snout  to  ba.-e  of  caudal  tin );  ventrals  2.0  in  head. 

Color,  in  .spirits,  nearly  plain  olive,  alnnit  as  in  ('.  ortlimjiniinnuA.  This  species  is  recordetl  from 
Johnston  Island  by  Smith  iV  Swain.      Wi-  have  not  seen  it  from  elsewhere. 

('nrnmjoiihit  ii>iinn'n^i:th<}i'lf.<   Hk-tkor.  V<rh.  liat.  <ifu..  .XXIV.  InVJ,  r.l;    Bleeker.  Nat.  Tyd.^.  N*e<l.  Ind.,  I,  364,  Batmvia; 

Bleeker.  Kimni.  >\^r.  V\^'.  .Vrehij..  Iiulic.  6'.'.  Is-VJ  i.Javai. 
Carting  'Hiiun'mttthoidt^,  <iuiither.  Cat.,  II.  4ol,  ls60  (,.Sea  of  BtiUivia);  Smith  A:  Swain,  Proc.  U.  .S.  Nat.  Miu.,  V,  1882,  126 

(.Johnston  Island). 
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154.  Caran^ides  ajax  Snyder.     Plate  33,  fig.  2. 

Head  measured  to  end  of  oinTcular  flap,  3.()  in  length  to  Iwise  of  (uiudal;  depth  2.7;  depth  of 
euudal  |>edunele  7.7  in  head;  diameter  of  eye  5;  width  of  interorbital  8i»ace  3.o;  length  of  snout  2.3; 
maxillary  2.3,  ]).  19;  A.  !<>;  plates  in  straight  iK)rtion  of  lati'ral  line  about  32. 

Anterior  profile  elevate<l,  the  contour  rising  ahrujjtiy  to  a  |K)int  alK>ve  jM>sti'rior  margin  of  orbit; 
lower  jaw  slightly  longer  than  upper;  cleft  of  mouth  almost  horizontal,  maxilliary  reaehing  a  vertical 
passing  through  center  of  pupil;  width  of  8ul)orbital  area  4  in  head.  Teeth  villiform,  in  l)ands  on 
jaws,  vomer,  palatines,  and  tongue;  gillrakers  on  lower  limb  of  first  arch  14,  the  longest  tHjual  in 
length  to  width  of  jiosterior  piirt  of  maxillary. 

Heatl  pakcnl,  except  a  small  area  behind  and  below  eye,  where  there  are  small,  deeply  embedded 
scales;  body  mostly  nakt^l,  there  being  an  irregularly  outline<l  area  along  laU>ral  line  with  small, 
embedded  scales;  lat^^ral  line  much  more  arched  than  dorsal  contour,  the  highest  point  of  curve  just 
anterior  to  insertion  of  dorsal,  the  straight  part  beginning  lielow  bast?  of  twelfth  dorsal  ray;  3  or  4 
posterior  plates  large,  their  length  alK)ut  half  the  <lepth  of  caudal  j)eduncle;  other  plates  growing 
smaller  anteriorly,  almost  disappearing  before  curved  portion  of  lateral  line  is  reat!he<l;  spinous 
dorsal  not  premmt;  anal  spines  alwent;  anterior  rays  of  Ixith  tins  elevate* I,  their  height  alMjut  2.5  in 
head;  caudal  <let»i)ly  ftirked,  lolies  of  etpial  length,  1.2  in  head;  i)ectoral  falcate,  1.1  in  head;  ventrals 
short,  iK>inte<l,  2.3  in  head. 

('olor  silvery,  darker  alH)ve,  indistiiuttly  marbltnl  with  dusky  along  the  back;  base  of  {nn'toral 
coloreil  on  posterior  side,  upjK'r  half  Imiwnish  black,  lower  dea<l  white;  dorsal  lin  with  a  dusky 
margin. 

One  sijecimen  38  inclies  long,  from  the  market  at  Honolulu.     Tyi>e,  No.  50874,  V.  S.  Nat.  Mus. 

(MrangoideimjaxtinydcT,  Bull.  U.  S.  Fish  Comm.,  XXII,  1W2  (Jan.  19,  1904),  Wl,  pi.  H,  lig.  15,  Honolulu. 

Oexmi  116.  ALEGTI8  Bafineiqne.     The  Tbread-Piihes. 

Body  rhomboid,  det»p,  strongly  compresse<l,  more  or  less  comjdetely  covere<l  with  minute  emlKnl- 
(UhI  scales,  sometimes  apparently  naketl;  scniteson  the  straight  i)ortion  of  the  lateral  line  enlarged, 
bony,  and  spinous,  as  in  CaratKjun^  but  much  h»ss  develoi)eil;  mouth  m<Mlerate,  with  bands  of  villiform 
teeth  on  jaws,  vomer,  palatines,  and  tongue;  rtrst  dorsal  lin  little  fleveloiH^i,  the  spines  short  and 
rudimentary,  mostly  disai)|)earing  with  age;  soft  dorsal  and  anal  similar  to  each  other;  the  tirst  r>  or  (> 
rays  of  each  fin  elongate  and  filiform  in  the  young,  Invoming  shorter  with  age;  ventnil  tins  elongate 
in  young,  short  in  the  adult;  |H?ctorals  falcate;  no  Unlets;  caudal  i>e<luncle  narrow,  the  caudal  widely 
forked;  gillrakers  miKlerate,  stout.  This  genus  is  not  essentially  <lifferent  from  Caramjux,  the  grtnit 
change  in  form  arising  from  no  imiujrtant  modification  of  the  skeleton.  The  changes  due  to  age  are 
surprisingly  great,  as  Dr.  Lutken  has  shown,  the  charactt^rs  of  the  nominal  genera  lH*ing  chiefly 
stagt^s  in  the  growth  of  individuals.  The  young  individuals  are  almost  orbicular  in  form,  with  the 
filaments  excessively  long.     Tropical  seas. 

(itUlmt  La('4|K.Mlc,  Hist.  Nat.  Poi.ns.,  IV,  5S;J,  1S0*2  (rircHiriii'  -cilhiris):  narao  prfoccupied  in  ornithology. 

Altrtin  RHUnesciUo,  .Vnaly.*^'  <!<•  la  Natiiro.  M,  1815  (suljstltuto  for  (itUluit,  prt'OJ'cupied). 

lilfpftarh  Cuvicr,  Rt^giie  .Vninial,  K<1. 1,  II,  3'^2.  1817  (rilUirh):  name  prt'tH'Cupii*d. 

Srv/W^Cuvier.  KOgno  Animal,  Ed.  2,  II.  209,  ls2y  (/wr/im). 

(iiUlirhth i/f  CuyWr  &  Valeiieionnc?*,  Hist.  Nat.  I\>iK8.,  IX,  168,  1831^  {tfoUuii):  HUbNtitute  for  6'a//M*,  pre<H*t'upie«l. 

BtepharicMhytt  iiiU,  Thk'.  Ac.  Nat.  8ci.  Phila.  1861,  api>ondix,  36  {citiarig);  subHtitute  for  Jilephurui,  i>rtHH'cnpie<l. 

166.  Alectis  ciliaris  (Bloch).     '' U/nn  kihikihi''     Fig.  78. 

Head  3.2  in  length;  depth  1.9;  eye  3.8  in  head;  snout  2.7;  preorl)ital  3.(>;  interorbital  3.5;  maxil- 
lary 2.5;  gajKJ  3.1;  mandible  2;  1).  i,  22;  A.  ii,  17;  scutes  18. 

Bcnly  oval,  much  compres.'^ed,  highest  between  the  elevate<l  ba«^es  of  dorsal  and  anal;  snout  v»  ry 
short,  the  profile  ascending  abruptly  in  a  straight  line  to  front  of  eye,  thence  in  a  sharp  curve  to  nape, 
from  which  point  it  is  nearly  straight  to  origin  of  dorsal  Hn;  interorbital  narrow  and  very  trenchant; 
j)reorbital  very  deep;  mouth  nuMlerate,  very  low,  little  obli(iue  in  mlnlt,  very  oblique  in  young;  the 
jaws  e«|ual;  chin  j)n)minent;  maxillary  rather  narrow,  reaching  vertical  of  anterior  edge  of  pupil; 
teeth  un  jaws,  vomer,  tongue,  and  palatines  in  villiform  bands;  eye  large,  above  axis  of  Ixxly,  theadipi.Mse 
eyelid  well  developed  before  and  behind;  si»inous  dorsal  obscure,  the  spines  scarcely  perceptible  in 
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adult;  first  rays  of  dorsal  ami  anal  filamentous,  exceeding?! y  lonp,  in  the  young  much  longer  than  bo<iy, 
bei'oming  soniewliat  shorter  witli  age;  lateral  line  with  a  wide  arch,  its  suniniit  under  origin  of  dorsal, 
the  chonl  of  the  curve<l  [Mirtion  al)out  t»<jual  to  straight  |»art;  seutes  not  strong,  weak  in  the  young; 
sheath  of  dorsal  and  anal  fins  little  develojH'<l;  ventrals  nuxlerate,  aln^ut  2  in  head;  peetoral  long, 
falcate,  its  length  excee*Jing  that  of  head,  its  tip  reaehing  vertical  of  tenth  anal  ray. 

Color  in  alcohol,  hluish  al)ove,  silvery  on  sidt»s  and  lx»low;  head  an<l  middle  of  side  with  acme 
yellow:  a  large  dark  blotch  on  oiktcIc,  a  hlack  blotch  on  orbit  above;  fins  all  pale,  a  large  black  blotch 
on  bai*e  of  the  fourth  to  eighth  dorsiil  rays,  a  smaller  one  on  thinl  and  fourth  anal  rays;  firet  2  or  3 
produced  dorsal  lilaments  i»ale,  next  1^  or  4  black  for  most  of  their  length;  ventrals  dusky.  The  above 
description  base<l  chiefiy  upon  a  siHM-imen  I  No.  4039)  15  in<hes  long  fn)ni  Honolulu. 

A  sj>eiimen  4.6  inches  long,  also  from  Ibmolulu,  had  in  life  3  curvtMl  tmnsverse  bands  on  side  of 
iKxly,  convex  anteriorly,  1  on  caudal  |>eduiicle,  an  indistinct  trace  of  another  in  front  of  the  3,  the 
most  distinct  one  extending  from  just  U'hind  dorsal  angle  of  Ixxly  to  just  Ijehind  ventral  angle;  the 
next  from  alxMit  middle  of  M»ft  dorsal  to  middN'  of  s<»ft  anal;  these  3  bamls  somewhat  dusky  alx)ve  and 
showing  very  distinct  when  held  at  crrtairi  angles,  but  less  s<j  when  held  at  others;  black  spot  near 


Kl«..  7^.  —  Al'itis  fifioris  (Bl<M'hl. 


bast»  on  highest  jnution  <•!  dorsal;  viiitials  du>ky  for  two-thirds  their  length;  upper  margin  of  opon*le 
black:  anterior  d«>r>al  and  anal  tilaim  iits  white,  the  m*xt  ones  black. 

This  inirnstiiii:  and  U'autiful  ti-h  is  « if  wide  distribution,  l>eing  foinul  on  both  coasts  of  tropical 
America,  ranging  nortliwani  to  (ape  ('o<i  and  Mazatlan.  It  is  generally  common  Huithwanl,  especially 
about  Cuba  and  the  Florida  l\ev>.  Tlu"  nianv  nominal  s|>ecit»s  have  l)een  re<hu*e<l  bv  Liitken  to  3  or 
4 — f/<///»/.'<  and  riliiiris  ni  tlu'  Ka>t  Indits,  </A  unuirinns  of  North  Africa,  and  en /*//«<»  of  America.  We 
have  not  examiniMl  tlu*  F-ii>t  Indian  forms,  but  we  see  no  rejison  for  doubting  that  rilinrii*  is  the  young 
of  7<r///M.  a*  has  been  snp[»os«'<l  by  Dr.  Hay  and  others.  The  name  gtiUa^^  was,  however,  originally 
applii*<l  by  Llnn:nis  to  SJ,  in'  iniiu  r.  <  Mir  young  examj>les  of  crinitun,  moreover,  agree  fully  with  the 
ligun»s  of  ril'itiris.  Wv  think  it  tlierefon'  extremely  pr(»l>able  that  all  the  nominal  si>ecies  of  this  type 
are  forms  of  AJ>rt,.s  cliaris.  As  has  U'tn  shown  by  Liitken  (SjM)lia  Atlantica,  197),  the  nominal  genera 
Si^ijriit,  nit'ploiris,  and  (in/firhthiis,  are  simply  stages  in  the  development  of  individuals,  the  characters 
assigned  to  these  j:t*nera  <hanL'ing  w  itb  age. 

The  s|KH-ies  s4M'nis  to  U*  not  uncommon  among  the  Hawaiian  Islands.  It  was  obtaine<l  by  Dr. 
Jenkins  in  1SS9,  and  «Hir  roilerti«»n  <nntains  a  i\nv  .series  of  examples,  ranging  in  length  from  4  to  15.5 
inches.     The  J////i//<..s>  obtaintd  s|>ecimens  at  Honolulu  and  at  Hanalei  Bay,  Kauai. 
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ZeiuigaUiut  Bloch,  lehth.,  VI,  29,  pi.  CXCII.IiK.  1,  17W:  not  of  LiiinxuM,  locality  not  given. 

XcmciliariH  BUn-h,  I<;hth.,  VI,  27,  pi.  191,  17SS,  East  Indies. 

Samtbtr fiUimcuto»H9  Muu|co  Park,  TrHiix.  Linn.  Soc.  London,  III,  1797,  36,  Sumatra. 

(JaUm  viretn^ut  La<r<5i>0de,  HInI.  Nat.  Pcilss.,  IV,  583,  l«l»2,  locality  not  given;  afU-r  LinnauH. 

.ScyrM  indica  Uap(>cn.  Atl.  Fiwhe,  Fitiche  d«i  rothen  Meeres,  128.  inf.  X?,  tig.  1.  1S2H.  Djetta;  Cuvier  6c  Valencionni's,  Hi.si. 

Nut.  roiNM.,  IX,  146,  pL252,  1888  (Poudicherry  and  Java);   Riippell.  Neue  Wirl>elt..  Fische.  M.  1838;  KiohanLscm. 

Ichth.  China,  276, 1H46  (CauUm). 
Blepkarut/ageiatiuf  Riipiiell,  All.  ReiK.  Nordl.  AL,  129,  pi.  33,  fig.  2,  1828. 
Gallichthfii  chn'i>ln  Cuvier  &  Valencicnncfl,  HI»t.  Nat.  Poiw.,  IX,  175,  183;i;  after  RnNHoll. 
GaUichthys  nuijor  Cuvier  &  Valenciennes.  Hist.  Nat.  Poiw*.,  IX,  108,  pi.  2M,  1m;H  India;  Kichanlson.   Ichtli.  C^hinu,  271. 

18-16  (China  SeaJ«);  Cantor,  Cat.  Malayan  FixhcK,  136, 18.'i0  (Sea  of  IMnani?.  SingaiMin*). 
Scyris  rupjttUii  SwainHon,  Cla»8.  FLsh..  II,  251,  18:^9,  locality  not  given. 
ScyrU  indicim.  Cantor.  Cat.  Malayan  FlKhc«,  134,  1850  (Sea  of  Pinani?). 
Carangoides  blrpharM  Blceker,  Verb.  Bat.  Oen.,  XXIV,  1852,  67,  Batavia. 
Caran{j<nde9  ifoUichthyti  Blocker,  Verh.  Bat.  (Jen.,  XXIV,  1852.  r»8.  East  Indies. 

Oaranx  ffolluf,  Cunther,  Cut.,  II,  455,  1860  (Malay  Peninsula,  China,  Java);  (iiinther.  Fische  dor  Siidscc.  V.  l:U>.  \sn\  (Hawa- 
iian and  So<iety  islands);  Day,  Fi.thesof  India.  II,  224.  PI.  LI,  Hk-  3.  1876. 
airanr  cUiarits,  Giinther,  Cat.,  II,  454,  1860  (Anilxjyna;  India):  Grtnther,  Fische  <lcr  Siidscc,  V,  I'Xi.  pi.  s«».  lS7«)(Pck'w. 

Kingsmill,  Sandwich,  and  Solomon  islands). 
Scyris  g(Ulit«,  Klunzinger.  Fische  des  rothen  Meeres,  I.  101,  1KH4. 
Seyris  cUmrh,  KlunzinKcr,  1.  c.  (Red  Sea). 
AUxiis  cUinn'g,  Jordan  &.  Evermann,  Fi.sh.  North  <&  Mid.  Amer..  I,  931,  18%;  Jordan  <<:  Kvemianji.  .Viiier.  Fo<»d  and  (ianic 

Fishes,  308,  1902;  Jordan  &  Evermann,  Proc.   V.  S.  Nat.  Mus..  XXV.  1902.  :i3.s  ( Keruni,  F«)rnu>sa»:  Jrnkins.  Bull. 

U.  8.  Fish  Comm..  XXII,  1902  (Sept.  23, 1903).  447  ( Honolulu);  Snyder,  op.  cit.  (Jan.  19,  iy(M).52:)  (Honolulu:  llajmhi 

Bay,  Kauai). 

Family  LVI.  BRAMID/E.— The  Forafrcts. 

Body  oblong,  more  or  less  elevateil,  stronj^ly  conipres8e<l,  covertMl  with  firm  adhorout  .^taU's,  lan^t* 
or  small;  scaKv  firm,  cyc'loid,  lol)aU.s  or  emargiiiate,  or  with  a  im^Uaii  ri<lge  ur  >*|)iiu',  thin  character 
found  in  the  young  of  all  HiKH*ie«  but  di.sap|>earing  with  age  in  some  of  them.  Moutli  mcMJerate,  mtv 
oblique,  maxillary  broad  ami  scaly,  premaxillary  i)rotraetile;  jaws  with  bands  of  slemler  teeth;  vomer 
and  palatine  teeth  present  or  alwent;  prtH)perele  entire  or  serrulate,  serrate  or  spinous  in  the  youn^; 
o|>ercle8  well  deveh)i>ed;  dorsal  and  anal  fins  long,  similar  to  each  other,  each  with  .'i  or  4  anterior 
rays  short  and  simple,  develoinxl  as  spines,  the  remaining  rays  all  artieulate<l ;  s(»ft  dorsal  and  anal 
scaly  or  with  a  sheath  of  scales;'  ventrals  small,  l)elow  the  jxirtoral;  axillary  scale  well  develojuHl,  the 
rays  i,  5;  pectoral  long;  caudal  i)eduncle  slender,  the  fin  lunate  or  forked,  sometimes  widely  so; 
branchiostegals  7;  pseudobranchia*  present;  ]>yloric  cteca  few;  air-bladder  present  or  al)seiit;  supraoc- 
cipital  crest  large  and  high,  extending  forward  to  the  snout;  vertebne  numerous  (Iti  i  L*;i=.*V,)  in  Ih-mna 
rait))  skelet<:)n  firm;  shoulder-girdle  thick  and  heavy,  the  hyjKK'oracoid  espiH-ially  large  and  much 
dilattiil,  entering  the  ventral  outline,  exclu<ling  the  pubic  Inmes  from  contact  with  theshonld<T-girdle; 
pubic  bones  short  and  small;  neurals  and  interneurals  small  and  slender.  Fishes  of  the  ojumi  s<*a, 
widely  dietxibuted  and  often  inhabiting  considerable  depths,  subject  to  great  changes  with  age. 

Oenm  116.  C0LLTBU8  Snyder. 

Bo<ly  deep,  ovate,  gn»atly  compressed;  teeth  in  narrow  Imnds,  about  2  or  .'{  rows  on  jaws,  none  on 
vomer  or  palatines;  2  small  fangs  on  each  side  of  lower  jaw  near  tip;  teeth  all  small,  weak,  sharjily 
•pointetl;  gillrakers  long  and  slender;  pseudobranchiai  large;  pyloric  cteca  4,  2  of  them  about  vMpial  in 
length  to  <liameter  of  pupil,  the  others  nearly  as  long  as  stomach;  vertebne  .'W;  mouth  mtv  «»Mi«jiu', 
nearly  vertical;  ofn^rcle,  subopercle,  interopercle,  and  preopercle  smoi>th;  scak^s  sh«)rt,  very  broad 
(vertically),  the  ui)i)er  and  lower  edges  sharply  pointeil,  strongly  ctenoid,  each  scale  with  a  iiuMlian, 
thickeneil,  vertical  ridge  having  a  conspicuous  tubercle  in  the  center;  nundK*r  of  scales  in  a  lateral  row 
between  <HK»rcle  and  base  of  caudal  al)out  50;  no  lateral  line;  dorsjil  inserted  on  a  vertical  pas.-^ing  just 
l)ehind  base  of  ventral,  rays  .S4,  the  anterior  3  or  4  without  articulations;  aruil  'M),  a  row  of  scales  along 
base  of  fin;  caudal  deeply  forked;  ventral  inserted  on  a  vertical  through  inx'^terior  hall  of  base  of 
pectoral. 

Color  silvery,  dusky  on  head  and  back. 
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Scalea  on  occipat,  interorbital  hh-h,  rliii.'k,  ami  iiii[><:r  [urt^  of  ■•iK-rrle';  ntJior  pitr1t<  of  head  nakod; 
body,  incluiling  breast  and  aHlieaili  al'iig  i-aiK  <>i  -lorstl  uii'l  of  tiiial.  wiili  "iiihII  si»le«;  Mntli«of  \m»- 
lerior  part  >if  lK>dy  witli  minute  Hill's  nloug  ihuir  cdgi#:  n<i  saliva  on  iiiriuhntUMi  tif  tine;  IsIenUi  lluu 
a  little  more  curveil  than  uintuur  uf  bai-k,  tlie  ttlmight  part  bt^innin^  b<>Ifiv  t«nth  artii-nlated  mjr. 
Plates  highest  and  broailest  near  niiddle  of  iTauda)  (Mxluiide,  their  wi'ltli  at  tlmt  iMiint  ui|ua]  Im  half  lite 
widtli  ul  maxillary  at  jtoeterior  jiart.  First  ilun«.l  epiii«  short  and  cliw^ly  adnale  to  aemnd;  aeninil 
epint^  longest,  3  in  heail;  rayed  portion  o[  Hn  with  aeoHJi-d  uheathHliing  iln  iiaee,  thv  hi'ight  of  anterior 
part  of  which  is  eqtial  to  diametrr  of  irapil;  piiKteriorly  the  ulieath  Kradniilly  grows  tower,  iHBai^ivftr^ 
iTig  near  end  of  fin;  anal  spines  thii-k  an<l  iftrving,  their  heiifht  a  littli^  Ims  than  lUanieter  of  pupil: 
base  of  hn  with  a  sheath  similar  to  tliat  of  il»mil.  Cauilal  deeply  forked,  the  lobes  sharply  painlwl; 
pectoral  falcate,  sharply  i>oint«d:  veiitrals  not  reachinj;  nnal  o[>enine. 

Color  silvery,  a  little  darker  alwve  than  Itelow;  npjier  (.ilge  of  iijii-rciilar  Hap  wjUi  a  ilark  spot 
about  tialf  the  size  of  pupil;  axil  duxky. 

This  species  was  based  on  a  single  specimcu  30.3  inchnt  limg  iilitaiiMiil  by  tlui  .Uhatnit*  in  1902  in 
the  Honolulu  market. 

Oaranipu  ehcaio  Snyili^r.  Hull.  U.S.  FHb  I\>min.,  XX  fj.  imr.' Um>.  1».  IIKH),  .StM.  |>l.  ^  IW-  U,  HODOluIu  l,tTTK.  ttb.Mfii, 
U.S.  N.  M.). 

Omni  113    CA.BANX  '  CommenoD  )  LBC«p«de. 

This  Kcniis  diSera  from  Cainitifi,  iiiuiult  in  lliu 'ii^iitLii 
and  entirely  lost  with  age;  maxillury  lin«icl^  Ii-kIv  i*-iiii]iresw 
Only  one  spet-iex  known  friini  Hawaii. 

Ctamiu  Liiis>pMc.  Hial.  N«l.  fiii'i:.  111.  hi.  lux:  {lr<u->.«riiA.'i'-:>-t<:  .--im 
6iuiUn»i>fuu  Bleekvr,  Vvrli.  BhI.  <ifii..  XXIV,  W.7J.  If-'Ufy-i^tiil. 


ISl.  Oaranx  specioBua  (Fontkal).     ••  IVuip-'fi;"  "  f7ii'i  l^tuA."     Pluti-  XII. 

Head3.2.i;  depth U.  14;  eye. i;  hmoiH  li.-i;  maxillary  3.75;  II.  vi-t,  a);  A.  i,  Ifl;  ».utt.«  wmk. about  15. 

Bo"ly  broadly  ovalt',  stmntily  (.■oniiireamul;  iMU'k  I'oiuriderahly  elt-vHtvfl,  the  ventral  'iiitliiie  lew 
curveil;  caudal  [Nnluni'le  i^liort;  dorsal  iitid  ventml  outlines  appnah-hiug  it  at  alioiit  capuil  aai^eu;  bcHil 
rather  small,  xbrirt;  Hiont  iihort,  the  prolileasivndintc  rather  abraptly;  us)iutn!iii-haut;  mimth  moilcr- 
ate,  tilightly  oblique,  Ibe  lower  Juw  im-ludeil:  iiiaxilhiry  reaching  atilericir  Innler  of  |>upll,  Itit  wlg« 
flipping  under  |>n>orliiljil  fur  lis  frilire  leiiglli;  iHiilxirbital  broad,  aliout  a  In  snout;  niuutir  cntin-Jy 
toothless,  tongue  with  email  villifiinii  lei'lb;  interorbital  spat-*.'  struUgly  i.'uuvex;  (.'ye  smaJi,  sll^itly 
al>ove  axis  of  bixly.  sli);htly  anterior;  gillrakers  moderate,  about  half  diameter  of  eye,  stout  and  bliint, 
abnit  'JO  below  angle;  dorNd  Hiuiifs  weak,  i^hnrt,  longest  3.3  in  heail;  ori^n  of  B^t  dnraal  midway 
lielween  tip  of  anont  and  UtX'  of  Laiidal;  eaiulal  deeply  forked;  nual  similar  to  soft  iloreitl,  jle  origin 
uniler  sevt'iitli  soft  dorsal  ray;  vmtrals  short,  ivacliing  beyond  veni,  ^.5  in  hcuil;  pei^Iiinil  InngunilfHl- 
cate,  reai-bing  beyond  areb,  its  length  e<|iial  lo  Imw  of  anal;  an'h  of  lateral  line  njnal  to  straigtit  jHut 
(in  iiMialler  examples  the  arch  is  le^,  Muni'Iiuies  1.^5  in  stnMght  part);  eliuek  and  up|)erpiir1a  u(  oper. 
I'le  scaly,  breast  w'aly.  no  H-aleu  nn  tnniil  and  upper  jMlrt  of  h«Hi|. 

Color  in  life,  light  dusky  uNive  n  ilh  silvery  and  bluo  roflertlons,  bcvominii  whilw  on  bvlly;  ante- 
rior tKirt  of  belly  and  sides  of  f»<.i'  yellon;  indlstlnet  yellow  liliiBb»touutlier[i«r1i-  of  U)ily;  yidlow 
line  on  IxHly  at  1»ii<eof  aikal;  8  iir  D  indiidinet  trunsveree  bunds  on  Imdy:  niaiyin  of  i-auilal  yellow; 
anterior  anal  yellow,  bright  towHnl  tip  of  Uingml  rajn;  venlralt)  while;  |>e<-li>raj  tranvluL-cnt;  dorsals 
dusky;  irrtv"lar,  blackish  spots  on  twck  >)eluw  Iwoe  of  soft  diirt>ul. 

Oilor  in  alcohol,  dusky  graybh,  lighter  btlow;  soft  dorml  brownish  olivatvoiui,  other  Hun  alit^itly 
lighter,  no  Imnds  evident  on  liocly,  though  thuw  show  in  small  examples, 

TbealHjve  ileseriptii>n  from  asp^-itniti  {No.  U8RZ3)  IH  inches  long,  from  tlonnltihi,  where  the  dafa 
wan*  kIhi  o1>taine<l  by  the  .illniiroia  in  1!K)2.  Our (Hillecl lorn  oonlaln  an  excellent  derien  uf  ttusapariee, 
the  ^]>ocimenii  ranging  from  8.5  to  2t)  inchen  in  length. 
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>,  Hull.  I 


Mvl>l. 


3.  19IB).  1 


'  (H0..0I1.1 


H,  Hp-.  4  nnil  h.  1HI4  (CHlk 

wrnn  >prruuu(.  Blvckfr.  Vurh.  Bat.  (jun..  XXIV.  1X51.  Tl:  JnrcUn  Ji  Rvermanii.  Fl 
ISM. 

.,  11,  4W,  1H60.  Red  Su. 

ll^  KliindiixtT.  Fi«phc'  rtw  nith.'ii  M«-ri-».  I.  %.  ISW  (Reil8e«): 


n,  LXX,  1900.  4< 


mlarhner,  Deiikx.  Ak.  Wlw. 


Oanu  114.  CABABOOIDEB  BlMkar. 


Teeth  persisti'iil,  all  nina!l.  in  villifnnii  l»aiiiiH  oil  jawM,  voinor,  |»latin(«,  anil  tonjniC';  l&teral  li 
[■i/anvly   artheii   in   fnmt;   IhhIv  nljloiig.   imt   iiiucli   clpvateti;   iitherwiHc  eesentiiilly   as   in   Oirni 

I'BTaiujoi'lti  BleekiT,  Vcrh.  Hal.  (!uii..  XXIV.  -J7.  W.  IS.'Vj  tiilu:iMimi-i;  Ivclli  i.-<Liial.  w'Ttinil  mnii-t  iii  bolli  )»»?  hikI 


109.  Oarangoidea  ferdau  (Fonkul).     •'Omila."    Fig.  77. 

Head  :i.fim  lungtli;  •Jeiitli  2.7;  (!ye4.5  inlieail:  snout  It;  intenirbilal  :l;  maxilUry  2.5;  P.  vi- 
A.  ii-i,  25;  ticuh«  abiitU  30. 

Body  elonf^te,  elliiitiivl,  coiiiprvHaetl,  <loranl  outlini'  evenly  areheJ,  steep  from  above  eye  tii  I 
snout;  head  as  deep  an  long;  unuut  ttluirt,  bliint,  deprcewil  in  front  of  eye,  Hteep  anteriorly;  tii 


mrHlerate,  ^li^htly  ob1ii|iie;  teeth  Hiiiall,  villit'uriii  tin  vomer,  [lalatineti,  tongue,  ami  jaw»<,  thoHO  in  jiiu:' 
tlie  laiyer  anil  nrruii^f  1  in  haiiild:  longiie  niiiinlt'il,  thin,  unil  free  fur  tlie  nio«(  of  ili^  length:  inuxilliiry 
rather  brood,  its  greatest  widtii  2  in  eye,  extending  to  anterior  edge  of  pupil;  eye 
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alxjve  axis;  interorbital  very  o^iivex,  the*  iiajie  trenchant;  spinous  dorsal  short,  weak,  and  low; 
t)  or  7  rays  of  s<»ft  dorsal  elevate<l  anteriorly,  the  lonjrest  niy  aUjut  2  in  base  of  fin,  other  rays  even, 
slightly  less  than  eye;  orijrin  iti  s<jft  <lorsal  midway  l)etwet*n  tip  of  snout  and  Ijase  of  caudal;  caudal 
deeply  forked,  lol)es  e<iual;  anal  similar  in  mtit  dorsal,  longest  ray  alx)ut  2  in  its  base;  ventrals  short, 
reaching?  past  vent,  2.5  in  hea<l;  jK'ctoral  lon^,  falcate,  t^pial  to  base  of  anal,  the  head  contained  1.3 
in  jHJctoral,  its  lower  base  just  anterior  to  has^^  of  ventrals;  lateral  line  with  a  long,  low  arch,  extending 
nearly  to  tip  of  pectoral. 

Color  in  life,  silvery,  with  <lark-l>lue  retlections  over  upj)er  portions  of  back  and  head,  several 
small  lenion-colore<l  sjiots  with  <lusky  centers  on  si<le,  the  numl>er  and  position  varying  in  different 
specimens,  generally  a  group  umler  curve  of  lateral  line  and  one  near  beginning  of  straight  portion; 
soft  dorsal  ami  anal  blue,  l<»wer  portion  of  these  tins  golden  with  blue  outer  maiyin;  ventrals  white 
with  bluish  shade,  i>ectoral  transparent,  with  golden  shade;  caudal  bluish  and  golden  with  dusky 
margin. 

Color  in  alcohol,  purplish  l»hic,  lighter  on  sides  and  l>elow,  anterior  jMirtion  of  anal  and  soft  dorsal 
dusky;  |»ei'torals  pale;  side  with  :i  few  indistinct  <lark  spots,  usually  l>elow  lateral  line  and  posterior 
to  middle  of  jH*ctoraI. 

The  above  <les<Tiption  bas*'^!  u|>on  a  s|>ecinien  (No.  0.'>41.'i)  14  inches  long,  obtained  in  the  market 
at  Honolulu,  July  \SK  Several  other  sinnnniens  were  «»btaine<l  at  Honolulu  and  one  is  in  the  collection 
from  Kailua.     The  tish  is  ratluT  eommoti  alwuit  Hawaii,  and  I'qually  s(>  in  Samoa. 

Scontbcr/irduu  Kor>kal.  l)<-<rii»t.  Aiiiimil..  V>.  ITT'i.  Red  Sea. 

Caraux  biijad  KiiptK-ll.  All.  Kri>.  Nunll.  Al..  '.»>.  pi.  J',  li::.  '«.  l-^L"*.  Red  Sea. 

Omtng^fvUn  h* miijinnii'*^t' (hurt  l{li-«>kcr.  V<t1i.  Hal.  <i«'ii..  XXI\'.  I'^Vj.  (.1.  Batavia. 

L'araiuitniltiifnliiKfuttiittiit  Bhikrr.  \'»  rh.  Bi»t.  «iiii..  XXIV.  Is-Vj,  vj    Batavia. 

Curatix  muiUir  ria\  I'uir,  I'nK-.  Z<k>1.  s<n-.  l><>ti<loM  In.T.  >vV.»,  Wh.  J:  in«  l«Malit\ .  prubnhly  Seychelles. 

( 'ur<j«jr./V  r</(i>i.  Klun/inu'rr.  Vvrli.  Z<m»1.  H<'t.  <  m>.  \N  i<  n,  I'^Tl,  \\>i    lu«l  s«a  i    not  of  Ku|.|k.*11i;  ^Juiither.  Fist'he  der  Siidsec,  I, 

Inf.  77  ami  7x.  i:'.l.  1^7«.  <  l:««l  >,  a.  laiiiii.  Stytlu'lKs.  Boiiiii  I'.lan«l>  ;  Day.  Fishr<  of  India,  II,  *217.  1876;  Steindach- 

IKT.  Dfiik-.  Ak.  WJNx.  Wifii.  LXX.  I'.«<»ii.  i'.»'»  •  Honolulu  i. 
Oiraiu  {i'draiiijoitif'/'nlfin,  Kluu/itii:<  r.  Fi»«  1m- <!»■-  rotlu-u  Mv-tr*-*.  I.  ".»•.•.  1.nv|  i  Rtnl  .<cai. 
t\jr(uufififit>i/tnltiu.  Jt-iikin-.  Bull.  ['.  S.  Fi^h  <  onun..  .\XI1.  llTj    .<«i.t.  T,.  !'.*«•.  116  (Honolulu). 

163.   Carang-oides  gymnostethoides  Bleeker. 

Htnul  3.:i  i4i  in  lenu'th:  deptii  :;  iM.Jm;   1).  vii-i,  .Jl ;  A.  ii-i,  IV). 

B<Mly  elliptieal.  «-«»iiipre>.MMl;  j.r<»til«'  convex  imm  .>-nnut  to  nostril,  thence  regularly  arche<l  to 
caudal;  ventral  «»iitline  K»  «Mn\e\,  l»einLr*alnio>t  >traij:ht  from  head  to  anal;  head  longer  than  deep; 
snout  rather  blunt.  '.)  in  lu-a*!:  inoiitii  l.»\\,  s^miewhat  <»bli«|ne;  maxillary  2.o  in  head,  extending  opposite 
front  of  pupil:  lower  jaw  little  iir<Mlu<e<l:  t»'eth  in  villiforni  )>ands  on  jaws,  vomer,  {talatines,  and  a 
pati'h  on  the  ton^^'ue:  eye  larL'e.  I.'>  in  snout,  4.4  in  head;  adi|M>se  eyelid  little  develo|XHl;  cheeks  and 
temj)oral  n*gion>  with  tine  .^«  ales,  head  «»tlK'rwis«*  naked:  .Males  rather  small,  those  Ijelow  peittoral 
smaller;  a  nake<l  area  on  l)rea>t  not  widtiiini:  forward  from  b;LHe  of  ventrals  as  much  as  in  C.  orf/io- 
ijr<innnn:<  Jordan  iV  <iilU'rt:  lateral  line  )>ut  little  enrved,  anhed  alcove  jjectorals,  and  gradually 
l^ecoming  straight  at  their  tips:  ;:reate>t  depth  of  anh  alxnit  e<jnal  to  i)Uj»il,  the  arched  jwirtdf  the  line 
longer  than  the  straitrlit.  platis  «leveloped  only  in  tlie  ]»o>terior  half  <>f  the  straight  jMirt;  the  plates 
small  with  low  keels,  their  spin»*>  little  prominent:  -5  develojitHl  plates,  including  small  ones; 
spinous  dorsid  rather  weak,  the  lii;zht*-t  s[une  1.7')  in  snout  (these  sj>ines  proliably  varying  according  to 
iheiige);  soft  dorsal  lon.r  and  low,  wiih  >lender  rays;  a  well-<leveIoix.*d  .s<.-aly  liasal  sheath  anteriorly; 
the  tirst  articulate  ray  is  1.7.'>  in  ba.^e  of  tin  and  \.'l'^  in  head;  anal  similar  t<»  soft  dorsal;  first  free  anal 
spine  nearly  obsolete,  second  small:  caudal  1o1h*s  nnMlerate.  e<jual,  1.2  in  head,  their  length  much 
le>s  than  the  depth  fmm  ti[»  to  tip:  [»eetoral>  falcate,  their  tips  slender,  reaching  tenth  ray  of  anal, 
their  length  2.5  in  IhmIv  i  from  snout  to  base  of  caudal  tin);  ventrals  2.0  in  head. 

Color,  in  spirits,  nearly  plain  olive,  alwuit  as  in  (\  (n'(h'njr(tntiiini<.  This  sjiecies  is  recorded  from 
JoliiL«ton  Island  by  Smith  cV:  Swain.      We  havi*  not  si*en  it  from  elsewhere. 

(MratujoiiU.*  >jijiunni4(1hoi'l'.<   Blfckcr.  Vorh.  Bai.  <i».ii..  XXIV.  lvV2,  »;i;    Blei-ker,  Nal.  Tyds.  N'e<l.  Ind.,  I,  364,  Batmvia; 

BlfokiT.  Kiunn.  S[hm-.  Pi.-*-.  Archip.  hulit-..  6y.  isVJ  iJavaK 
Caranx  <t»iinti<>.<lithnu1n',  (iiimhcr.  Cat..  II,  431.  Is60  vs<-'a  <jf  Batavia  i;  Smith  Jk  Swain.  Proc.  U.  .*?.  Nal.  Mom.,  V,  1882,  125 

., Johnston  Island;. 
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Group  PERCOIDEA.— The  Perch-like  Fishes. 

A  proup  of  fishes  of  diverse  habits  and  forms,  but  on  tlie  whole  representing  ])etter  than  any  other 
the  typical  Acanifwpterygian  fish.  The  grrmp  is  incapable  of  concise  definition,  or,  in  general,  of  any 
definition  at  all;  still,  most  of  its  members  are  definitely  related  to  each  other,  and  l)ear  in  ohe  way 
or  another  a  resemblance  to  the  typical  fonn,  the  perch,  or  more  strictly  to  its  marine  relatives,  the 
sea  basses  or  Serrnnidn:.     The  following  analysis  gives  most  of  the  common  characters  of  the  group: 

Body  usually  oblong,  covered  with  scales,  which  are  typically  ctenoid,  not  sin<x)th  nor  spinous, 
and  of  moderate  size;  lateral  line  typically  present  and  concurrent  with  the  back;  head  usually  com- 
presseil  laterally,  an<l  with  the  cheeks  and  oi)en:les  scaly;  mouth  variable,  usually  terminal  and  with 
lateral  ch^ft,  the  teeth  variable,  but  typically  pointed,  arranged  in  l>ands  on  the  jaws,  vomer,  and 
I)alatine  bones;  gillrakers  usually  sharp,  stoutish,  armed  with  teeth;  lower  pharyngeiils  almost  always 
separate,  usually  armed  with  cardiform  teeth;  thini  upper  pharyngeal  moderately  enlarged,  elongate, 
not  articulatiHl  to  the  cranium,  the  fourth  typically  present;  gills  4,  a  slit  l)ehin<l  the  fourth;  gill- 
membranes  free  from  the  isthnuis,  and  usually  not  connecte<l  with  em^h  other;  pseudobranchiM'  typically 
well  develo|>ed;  branch iostegals  few,  usually  t)  or  7;  no  orbitosphenoid;  no  Ixmy  stay  connecting  the 
sulx)rbital  chain  to  the  preopercle;  oix?rcular  bones  all  well  develo|>e<i,  normal  in  position,  tlie  preo|>er('le 
tyi)ically  serrate;  no  cranial  spines;  dorsal  fin  variously  <leveloj>ed,  but  always  with  some  spines  in 
front,  these  typically  stiff  and  pungent;  anal  fin  typically  short,  usually  with  8  spines,  sometimi\s 
with  a  larger  number,  sometimes  with  none;  caudal  fin  variable,  usually  lunate;  j>ect<)ral  fins  well 
developed,  inserted  high;  ventral  fins  always  present,  thoracic,  separate,  almost  always  with  1  spine 
and  5  rays;  air-bladder  usually  present,  without  air-iluct  in  the  adult,  simple,  and  generally  adherent 
U)  the  walls  of  the  alxlomen;  stomach  ccecal,  with  pyloric  appendages,  the  intestine^^  short  in  most 
species,  long  in  the  herbivorous  forms;  vertebral  column  w-ell  developed,  none  of  the  vertebra*  es|)eci- 
ally  modified,  the  number  10 -fl-*,  except  in  certain  extra-tropical  and  fresh-water  forms,  which  retain 
the  primitive  higher  numbers;  shoulder-girdle  normally  develoi)ed,  the  i>ost-temix)ral  bifurcate, 
attached  to  the  skull,  but  not  coossified  with  it;  none  of  the  epipleural  bones  attached  to  the  center  of 
the  vertebne;  coracoids  normal,  the  hypercoracoid  always  with  a  metlian  foramen,  the  basal  bones 
of  the  pectoral  (actinosts  or  pterygials)  normally  developed,  3  or  4  in  number,  hourglass-shaped, 
longer  than  broa<l;  premaxillary  forming  the  border  of  mouth,  usually  protractile;  Iwues  of  the  man- 
dible distinct.  Species  very  numerous,  found  in  all  seas  except  those  of  the  Arctic  regions.  ^lany 
spei;ies  inhabit  fresh  waters,  especially  in  North  America  and  Euroi>e.  These  fresh-water  forms  are 
apparently  nearer  the  primitive  stock  than  the  marine  8i)ecies  are.  The  Eln^oinithj  Oiitrarchid.r, 
and  Pereidx  are  the  most  primitive,  and  apparently  form,  with  the  Percopsidiv  and  Aphrvdodrridu\  an 
almost  continuous  series.  This  series,  however,  we  are  comj>elle<i  to  break  in  a  linear  arrangement 
for  the  puriK>se  of  bringing  in  other  series  of  transitional  forms,  which  culminate  in  Beri/roids  and  the 
Snnnhroids. 

KEY  TO  FAMILIES  OF  PKRCOIDEA. 

a.  Maxillary  not  sheathed  by  the  preorbitnl  or  only  partially  covered  by  the  edge  of  the  latter;  ventral  with  it.-^  accessory 
Kcale  very  Hmall  or  wanting;  opercle  usnally  ending  In  a  spine. 
6.  l*recaudal  vertebne  with  transverne  pro<'e»seH  from  the  third  or  fonrth  to  the  last:  ribn  all  but  t^ie  last  l  to  4,.'<e.ssilc, 
inwrte*!  on  the  centra  lx.»hind   the  transverse  proccMies;  pseudobranchia?  large;  donyil  Npincs  ul)<)nt  10. 

Kuhfiitl:t\  p.  Lt»7 
W).  Precandal  vertebne  anteriorly  without  transverse  processes;  all  or  most  of  the  ribs  inserted  on  the  transverse 
pr(K!esse8  when  these  are  developed. 

c.  Anal  spines  2,  ran?ly  3;  vertebra*  24  or  25;  dorsal  fin  divided Aitofffwichthffitl.r,  ]>.  2()y 

cc.  Anal  spines  3,  never  2  nor  1;  dorsal  fin  c<)ntinuous  or  divlde<l:  vertebne  24  to  35. 
(!.  Anal  tin  shorter  than  dorsal;  head  not  cver>'where  covered  with  rough  scales;  postocular  part  of  head  not  short- 

eiHHl S^rrnniil.r,  ]».  219 

(Ifl.  Anal  fin  scarcely  shorter  than  dorsal  and  similar  tt>  it;  head  and  hndy  everywhere  covered  with  rou^h  .scales; 

body  deep,  compresseil Frmc<iuthhl:i\  p.  '2:11 

an.  Maxillary  slipping  for  most  of  its  length  under  the  edge  of  the  preorbital.  which  forms  a  more  or  less  distinct  sheath; 
ventmls  with  an  accessory  scale;  opercle  without  Hjiines. 
f.  Carnivorous  siM'cies;  teeth  iji  jaws  not  all  incisor-like. 
/.  Si)ines  of  premaxillary  not  greatly  pro«lucefi,  not  extending  backward   to   the  (X'ciput;  mouth   m<Kienitely 
protractile. 
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ff.  Vomer  with  teeih LuHtmidr,  p.  282 

pij.  Vomer  witluiiit  Uvth:  ftHUtlnett  and  toninie  toothloMc.  anterior  teeth  conicttl.or  el«  more  or  lem  incisor-like: 

prf«ri»erch"  entire SpaHdbrt  p.  242 

J^.  Spines  of  prenmxillHr}'  «-xten<linK  iMckward  to  the  nrripiit.  ^o  that  the  mouth  is  excemiTeljr  pnHimctUe;  lower 

pharj-nfrealx  well  8eparaie<l Jfamfrlr,  p.  241 

€t.  Herbivorous  ijpeciei<:  anterior  teeth  in  jawn  inri^or-like:  no  molair*  or  eanines JTypAofAtr,  p.  246 

Family  LVIII.  KUHLIID/E. 

Bixly  ohlong,  strongly  compresse<l;  sitilesi  large,  ciliat^nl;  lateral  line  complete,  the  tabeR  stimight 
and  04vupying  the  anterior  half  of  the  exiioseil  8urfa<-e  f  >f  the  scale;  month  large,  protractile;  maxillary 
ex|XN4eil,  without  supplemental  l>one:  tt^th  in  jaws  in  villiform  liands;  tt^eth  on  vomer,  palatines, 
entopterygoids,  and  (M>topterygoi<ls;  tongue  sniootti;  head  {lartly  naki><i;  preorbital  and  preopercle 
dentienlute;  of>en'l<*  with  2  spines;  ^ill-nieinhram^  S4*{mrate:  fn>ranrhioHteeal8;  iiwudobranchue  lai|^; 
gillrakers  long  and  slender:  dorsjil  finscH»niKM*te<l  at  the  1>a«e,  with  x,  9  to  13  rayn,  the  Hpinoas  portion 
longer  than  the  siift;  anal  as  nnicli  dev«*l«>|MHl  us  tlie  si»ft  dorsal,  with  iii,  10  to  12  rayn;  domi  and 
anal  fins  titting  in  a  well-devfl<>{KNl  sheath:  candal  eniarginate,  pe<-toral  o1>tiisely  pointed,  with  14  or 
15  rays,  np|HT  the  longest:  vnitrals  l^'hinil  l»as«*  of  iKM-torai,  «*h»st*  togi^ther,  with  a  strong  spine;  poste- 
rior i»nxvsses  of  tlif  pn*niaxillari»*s  not  «-xtending  to  the  fmntals;  suprao(x;ipital  bone  extend in|(  for- 
wanl  to  l»etwe<»n  the  |>ost-froiital  pro<'«'ss4»s.  its  rn*st  not  extending  on  the  upper  surface  of  the  craniam; 
{tarietals  short,  without  rn*st:  prtM-andal  Vfrt(*hr;»'  witli  transvers<»  pn»eeHHe«  liehind  the  fourth;  ribs  all 
hut  the  Ia*»t  2  to  4  sfssih*.  ins<*rtcMl  on  the  cent  ruin  Indiind  the  tnmsverse  processef*.  (Boalenger.) 
Vertebni*  25  ( 10  or  1 1  14  or  15 1.  ( )ne  irrnus  with  7  or  s  s{K-<'ies  inhabiting  the  Pacific  Ocean,  espe- 
cially freifh  and  hraekish  waters  of  F^ist  Africa,  the  islands  of  the  Indian  and  Pacific  oceans,  and  north 
Australia. 

Oenns  118.  KTJHLIA  OUl. 

Boily  ohlon^r,  much  conij>n»ss<*<l;  head  coinprt»sse<l;  mouth  short,  oblique;  maxillary  without  sup- 
plemental lM>ne:  lower  jaw  j»n»jectini::  no  i-anines:  ttvth  sulnxiual:  preorbital  sharply  serrate;  angle 
of  preojiercle  without  stront:  ?^j»ine:  j:illrakers  slender:  pseuflobranchiie  large;  scales  large,  not  verj* 
rough;  lateral  line  distinctly  archill  in  front;  top  of  head  nake<l:  dorrail  fin  deeply  notched,  but  not 
divi«le4i  tt»  l»asi\  with  10  slender  spines:  caudal  lunate:  anal  spines  graduate<l,  the  fin  short.  Colora- 
tion bright  silvery.  This  ircims  contains  2  groujw*  o(  siKH'ies,  one  strictly  marine,  the  other  ascend- 
ing the  rivers.     The  Hawaiian  s|M'<'ies.  f«fund  in  estuarit»s,  is  intermediate. 

KHMin*ii]],  I»itm\  Ar.  Nat.  S«i.  IMiila.  IV.l.  |>    ciUnhn. 
MitntUOjM'ii'  *iiU.  n|i.  ril.   lW.'i.  vj     nuiriiiiult Hit  <. 

Jhinulult*  BleekiT.  NfdiTl.  Ti;«lH-hr.  I'it'rkuinK'.  1.  2-'»7.  l»MV;i  y  mnrffiuntu*  —  cUiaiut). 

169.  Euhlia  malo  iCuvieriS:  Valenciennc^s).     ^Wht'Mt/Hf." 

Hea<l  3.4  in  length:  depth  'J J'*:  eye  :>.2  in  head:  snout  4;  interorbital  1^3;  maxillary  3;  mandible 
2.3;  D.  ix-i,  11:  A.  iii.  11:  .-^-ah-^  7-52-12:  gillrakers  25  to  2S. 

I{4Mly  oblong,  strongly  e« mi pri*s>ed.  up|K'r  profile  of  head  nearly  straight;  caudal  peduncle  oom- 
pre»MHl,  its  depth  espial  to  length:  lieail  longer  than  «U*<'p:  snout  short,  rather  binnt;  mouth  oblique, 
lower  jaw  projiH-ting:  teeth  minute,  in  hands  on  jaws,  vomer,  and  palatines;  tongue  rather  bluntly 
{)ointi*il,  fret*  anterii»rly:  maxillary  reac-hing  slightly  Ix^yond  front  maiigin  of  eye;  eye  very  laige, 
im*gularly  circular,  its  pupil  slightly  al>ove  axis  of  Ixxly,  anterior;  interorbital  convex;  2  small,  flat 
open'ular  spines,  the  lower  the  larger;  origin  of  dorsal  tin  al>ont  over  that  of  ventrals,  behind  that  of 
pe<*toral,  longest  dorsal  spine  i  fifth)  l.ti  in  head,  longer  than  anterior  soft  rays;  base  of  soft  doml 
less  than  that  of  anal;  eau<lal  deeply  forked,  lobes  ]M>inteil;  anal  spines  grailuateil  to  the  last,  which 
is  the  longest,  hut  shorter  than  the  anterior  ar  longest  soft  rays,  longest  spine  2.5  in  head,  longest  ray 
2.1  in  head;  ventnds  reaching  three-fourths  distance  to  vent,  1.8  in  head;  pec*toral  1.5  in  head,  not 
rea<-hing  as  far  ai*  veutrals:  sc-ales  ctenoid,  4  rows  on  cheek,  ihcffe  along  bases  of  vertical  fins  ver^' 
small;  top  of  h(*ad  naktil,  alN>ut  12  scales  In^fttre  dors:il;  lateral  line  nearly  concurrent  with  doml  out- 
line; caudal  }»e<.luncle  compressetl,  the  least  width  5  in  least  depth. 
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0)ior  ill  life,  bright  nilvery,  bluish  on  back;  fins  dull  whitish,  the  first  dorsal  and  caudal  narrowly 
tHlged  with  black;  ventrals  pure  white;  upjwr  fins  a  little  darker  than  lower;  iris  reddish  silvery. 

Younjj  examples,  when  fresh,  with  top  of  head  st^'el  whitish  with  steel  black  reticulations  and 
inar))rmf2:8  which  end  in  2  dark  ptriix>fl  along  si<le  of  Imck  close  to  dorsal;  soft  dorsal  with  an  inter- 
maginal  8trii)e  of  dusky;  caudal  pale,  niargine<l  with  dusky  all  round,  the  bulk  of  the  fin  white. 

Color  in  alcohol,  bluish  brown  above,  more  or  less  dusky,  esjH^cially  on  top  of  head;  lower 
surface  of  l)ody  white,  washed  with  silvery;  vertical  fins  dusky,  the  margins  of  ciiudal  and  dorsiils 
blackish;  margin  of  anal  i>ale;  pectoral  dusky,  with  a  median  yellowish  spot,  axil  dusky;  ventmls 
whitish;  inside  of  gill-o{)ening  and  axil  of  p<H*toral  dusky. 

This  Iteautifui  fish  wjis  (juite  common  in  the  streams  and  brackish  water  on  the  islands  of  f  )ahu 
and  Hawaii.  Numerous  specimens  are  in  the  colle<!tions  from  Honolulu,  Moanalua,  Heeia,  Waialua, 
Hilo,  and  Kailua,  and  num])er8  were  obtained  also  by  I)r.  Jenkins  and  by  the  Alhatroits  at  Puako 
Bay,  Hawaii;  Hanalei  Bay,  Huleia  River,  and  Waimea  River,  Kauai;  I^ysan  Island:  an<l  at  Station 
3844  on  the  southern  coast  of  Molokai. 

The  spei'ies  attains  a  length  of  S  to  10  inches,  though  most  of  the  examples  seen  were  smaller;  a  very 
attractive  little  fish,  possessing  many  of  the  habit**  of  our  sunfishes  and  basses,  dwelling  by  preferiMice 
iu  the  running  fresh-water  streams,  where  it  may  1h>  found  in  nund)ers  in  the  d(H'i)er  |>oois.  It  is  a 
gofxl  f«K>d-fi8h,  taki>s  the  hook  readily,  and  i)08sesses  gjime  qualities  of  uo  mean  onler.  As  a  pan-fish 
it  ranks  with  our  spet'ies  of  Ijepomln  and  Euj^onuAis.  The  sj»ecies  is  of  very  wi<le  <listribution,  having 
l)een  recorde<l  from  South  Africa,  the  F.ast  Indies,  Australia,  many  of  the  islands  of  the  South  Pacific, 
the  Hawaiian  Islands,  and  many  other  lr>calitie8. 

iHtltH  malo  Ciivier  &  Valenciennes,  Hint.  Nat.  I\»isi«.,  VII,  479.  1831,  Matavia  River,  Tahiti. 

DuleH  inaUt  Lesson,  Voy.  C<xinllle.  Zool.,  II,  22r>.  pi.  52,  18.31,  Tahiti. 

Dnlfft  Intriitniii  Jenynn,  Z<»ol.  Voy.  BeaKliN  17,  1H42.  Tahiti. 

IhtltM  mnnnnntutt,  (iiinther,  Fls<^he  der  SiWlsee,  24.  1M73  (Sumatra.  Java,  Amtioyna,  Fiji.  Society  l8lan<ls.  Konlmin  Islands. 

Gilbert   iHlands,  Hawaiian   Islands);  (Jiinther,  Rep.  Shore  Fishes,  (^hallen^er.  Z«k>1.,  I.  part  VI,  m,  1S81»  (Hilo. 

Honolulu). 
Moronttpntt  argmtruH  vnr.  miulriren»i»  Steindachner,  Beitriipe,  V,  in  Sitzb.  Ak.  Wiss.  Wien,  LXXIV,  187r»,  2I»5.  Sandwich 

lalande. 
Moronopttig  mnrfjinatiiif,  i^lrvets.  Bull.  U.  S.  N,  M..  No.  7.  71.  1877  (Waialua,  Oahu). 
•Ihiifs  hitmilh  De  Vis.  Prnlc.  Linn.  .<oc.  N.  S.  Wales.  IX,  isJM,  3%,  Queensland,  Australia. 
MortniojM^iH  Hnndvirnnn'M  it.xvUu\av\\neT,  Sitzb.  Ak.  Wiss.  WIen,  XCVI,  l.s87,  50.  (Snndwicli  Islands). 
h'uMia  wn/o,  Bouleng<T,  Cat.,  1.  40.  18U.'>  (South  Africa;  Mauritius;  R<MiriK"<*z;  Fiji  Islands;  VIti  Levu,  Tahiti;  Hawaiian 

Islands;  Hilo):  Steindachner,  IKmks.  Ak.  Wiss.  Wien.  LXX.  1«)(),  4S3  (Honolulu);  F«»wler.  Pnx-.  Ac.  Nat.  Sri.  IMiila. 

1900,  ri02  (Hawaiian  Islands);  .lenkins.  Bull.  l'.  S.  Fish  Conim.,  XXII,  1902  (Sept.  23.  1903).  447  (Homihilu);  Snyder. 

op.  eit.  (Jan.  IV,  1904).  52t>  (Hawaiian  Islands;  Laysan  Island). 

160.  Kuhlia  teenlura  (Cuvier  &  Valenciennes).     Fijij.  81. 

D.  X,  9  to  11;  A.  Ill,  10  or  11;  8<*ales  5-50  to  55-11^  or  14;  depth  2.75  t-o  3  in  total  length;  head 
3.5  to  3.G6;  snout  ().(>()  diameter  of  eye,  which  is  2.(W>  to  3.25  times  in  length  of  head,  and  efjuals  inter- 
orbital  width;  lower  jaw  projecting;  maxillary  extending  to  below  anterior  lM)rder  or  anterior  thinl  of 
eye,  tlie  width  of  it^  distal  extremity  0.25  to  0.33  diameter  of  eye;  cheeks  and  opercles  with  large  ctenoid 
s<'ales;  angle  and  lower  Ixmler  of  i»reo|)ercle  finely  <ienticulattMl;  lower  ojwrcular  spine  strong;  25  or 
2t)  gill  rakers  on  lower  part  of  anterior  arch;  dorsal,  originating  jtist  behind  verti<*4il  of  axilla;  fifth  or 
fourth  and  fifth  spines  hmgest,  0.<>  to  0.6<)  length  of  head,  longer  than  anterior  soft  rjiys;  tenth  spine 
longer  than  ninth,  as  long  as  third  or  a  little  shorter;  pectoral  0.(>()  length  of  head;  ventral  a  little 
shorter,  reaching  anus,  or  not  quite  so  far;  anal  as  long  as  or  slightly  longer  than  its  distance  from 
cjuKlal;  third  sjmie  a  little  longer  than  second,  as  long  as  tenth  dorsal;  (^udal  deeply  forked,  middle 
rays  0.33  to  0.4  length  of  outer.  Silvery  bluish  gray  on  back;  top  of  soft  dorsal  blackish;  caudal  with 
5  black  bands,  one  along  the  middle  rays,  ami  two  pairs  converging  i>osteriorly. 

This  sj)ecies,  common  among  lava  nx^ks  in  the  south  seas,  was  obtained  in  ISKl  on  Johnston 
Island,  south  of  Hawaii,  an<l  recorde<l  by  Smith  &  Swain.     It  is  common  at  Samoa. 

/>M/r^/;»7»/MrMx(:uvler  ifc  Valen<'iennes.  Hist.  Nat.  Poiss.,  III.  111.  1S2*>.  Java;  BltH'kcr  Verh.  Batav.  (Jen..  XXII.  lst9.  Pen.. 

49  (PuRotang);  (Junther.  Cat..  I,  2f)7.  IHTiQ;  Kner,  Novara.  FIsche,  47.  1K('»5. 
IVrrnarfffntm.  Bennett.  Fish.  Ceylon,  pi.  XXII.  1S30. 

Ihihitlnnutiti,  Peters.  Mon.  Berl.  Ac.  1S.-W).  432  (Mozambique);  C.«nther.  Cat,,  I,  270.  lSf»9. 
lhtl4'KarofHt*u»,  KlunziuKcr.  Verh.  z«M»l.-lM>t.<}es.  WIen,  XX,  ls70,  730;  (Junther.  Fisehe  der  Siidsce,  Z\  pi.  XIX,  ng.  C,  lh7:{; 

Day.  Fish.  lud..  G7.  pi.  XVIII,  fig.  2,  1»75.  and  Fauna  Ind..  Fish.  I.  6W,  1889. 


KuUi-i  iTuiara.  Smith  &  Siviin.  Pnn-.  I'. : 

Xomnop''i trgenlfHt,  Kliiniinitpr,  FlM'hi- rton ri>lh.  Mcr> 

A'ttArAi  ariir  Ji>Mi<n  A  Bnllnuin,  Pno-.  I'.  S.  \hI.  Mii> 

dun  Ji  F-lRi-nniBnii,  Bull.  l\  js,  Fl.li  ■  j.mm,.  vr 
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I.  S.MTl.,  VII.  11«.374  (.Fiiv«-  Siimalrai;  Allu  lohlh..  VII,  119,  [>l.  CCCXI 
TiJilM'hr.  l>i<Tk,,  IV.  inrj.  139. 


^ 


Kiimilv  \A\-   \[>'>a«nkhih}itUv.     Thu  C;ii<linitl  Pishes. 

B<i'l.v  ohlr.nH  iir  i-liiiiHjit^,  Siiini'liiiies  iniii|in'»'si-.l  Htiil  i-lcvnlcil,  mventl  witli  mtlier  larpe  nn'alee. 
whi.-h  ari-  strim.'d   >ui<l   <'l.'ti'>t<i,  ..r  x..iM<'liij|.'s  i  yrlMJ,!;  rlu^ck^  scaly,  lalt-nil    liiK' .oiitmumis;  I'Ipft  of 

mouth  Willi-.  iil)lii|iii>:  villir<inii  Icill J!iii>  :iii<l  v it  ;iiiri  witiirliiinw  ml  [mlalinei';  caniiieM  luimp- 

timen  prfwilt  (tii-tli  wiitilitii;  in  llni>b"4'wi-i).  |irfii|HTi'lr>  iiilli  mlciiilili-  riilj!!',  ilsiiittPi-lilire  iir  tilightly 
s^rraleil;  iii>i'ri'iilnr  f^i.irLi-  lilllr  .I.'vrlii]«"l;  Ihhit  ]ilinrytii;i'iils  fH'imralc,  wilh  slmri)  teeth;  p«'iiil<>- 
brandiiir  pivfi-nl;  briiiirliLi»itii;iili4  li  nr  7;  ilnr>iil  liris  «i'U  ni'imratnl,  the  linit  with  (1  to  S*  rather  KtronK 

tSiiethora.ir,  l. '>.  willi-iiit  ii\illiiry  ".-.tU:  .<iniLll  iUhesi.f  (lie  Tr.>[,ji'H.  eS[iei-ially  aliilnilaut  in  the  EiiHt 
liKliw.  wiriie  i.t  llieiii  in  fn*!.  wiitrrs,  iin.st  nf  llie.n  in  ralli.-r  -l^efi  «-mer>..  Cr.liir  i.fteii  l.riKliI  re.i. 
(ieneraalmul  1-'.;  s[K'eii.!.  ah.inl  i;m. 

The  rainily  if  n-i.refeiKi'.i  in  .la|«in  liyal  lea-^t  s  s|H-ii.-H.  ami  iKilwilhwlHiiilinn  their  miwll  Hi ze  they 
have  (treat  iiii(>iirliiiin'  Af  fm-l-lij^hiv.      In  (lie  Mauaiiaii  li-laiKls  we  know  It  siiecies,  all  iif  them  HMiall 

ami  only  1'  <if  any  ini|><irtiiii>'t'  f<>r  IkihI.     TIk'hi'  ({."lies  ar st  ahmnlaiil  amiinK  the  iiiral  riH'ksalKiat 

iTiipiral  islaniiH.  Stany  nf  iMir  iiiiist  inleresliiiK  sii.i'inii-iiH  i>ljtrtineii  at  Miinnlnln  were  Bei-ilreil  liy 
hreakiiijf  a|iart  maiwen  •}i  AfU'l  rural,  in  the  inliT.stiiry  nf  ivhiili  liiey  takt:  r«fuin;- 

n.  I'ttlillli'  U'i'lli  linnet  Kt'lli  nil  itiiinili'  nr  vil1ir<>riii. 
h.  rn-upvn'lL'nflli  DinrKlnM  I'lillrr. 
r.  Teclh  cin  vomer  anil  iMlnllni's. 

rf.  I«U-r«lUnenmiptetFiill'lui'IM.>vc|i.i— I A(i™w«..  [..  «« 

<W,  Laleml  liiiu  inn>m|>l(rlt-.  msslriK  utuirr  itIkIii  -I  i.ri  .li.r^Hl r,„.  p.  no 

n-.  N.HwIhoii  vumtrorialiiilmf Arinntma.  ]>.  ■■}! 

*(>.  I'reeipcrvU'  wilh  at  l«i>.I  iimlerlnr  inarKiii  -erraU'.  i-.iH'i*islly  in  IIii'vuuiik Amia.  |i.  ail 

on.  Canine  Icetb  preiwiil  In  front  o()ait» ."'[niaj/roja,  |>.  2ltf 
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Oenns  119.  MIOHOBUS  Krefft. 

This  genus  differs  from  Amia  only  in  having  the  preopen-le  entire  at  all  ages  and  the  lateral 
line  complete.  The  typiciil  gjwcies  {lunatim)  has  the  Uxiy  very  deep  and  compreptjed  and  the  dorsal 
spines  elevate<l.  Strales  large  (20  to  2H)  and  weakly  etenoi<l;  dorsal  spines  7  in  typical  species,  the  soft 
dorsal  and  anal  with  9  to  12  rays. 

Small  tishes,  similar  in  habits  to  the  species  of  vlmia,  Fwi,  and  Apogonxchthys^  fouml  in  tropical 
seas  in  sandy  hays  or  among  corals.     Several  species  khown. 

Mionorui  Krefft.  PnK".  Z«»l.  Sf)o.  IxMid.  1W»7,  91*2  {lunalM). 

161.  Mionorus  waikiki  (Jordan  «&  Kvermann).     Plate  35. « 

Head  2.4  in  length;  depth  3;  eye  3.2  in  head;  snont  4.H;  interorbital  6;  maxillary  2;  D.  vii-i,  ft; 
A.  II,  7;  scales  2-24-5. 

Body  short,  stont,  and  compressed;  dorsal  outline  strongly  arched  from  tip  of  snout  to  posterior 
base  of  soft  dorsal;  ventral  outline  comparatively  straight  from  tip  of  mandible  to  origin  of  anal;  vent 
iininediately  in  front  of  origin  of  anal;  caudal  jxHiuncle  deep  and  compressed;  head  rather  large; 
mouth  large,  slightly  obli<iue,  jaws  ecjual,  maxillary  reaching  iH>sterior  tnlge  of  pupil;  eye  rather  small, 
slightly  above  axis  of  body;  interorbital  space  narmw,  little  convex;  o|>ercular  and  preorbital  bones 
entire;  a  band  of  small  villiform  teeth  in  each  jaw,  and  on  vomer  and  palatines;  fins  mixierate,  origin 
of  spinous  dorsal  nearer  base  of  last  soft  ray  than  tip  of  snont;  first  dorsal  spine  very  short,  second 
about  half  length  of  third,  which  is  equal  to  eye  and  snout;  base  of  soft  dorsal  CH|ual  to  depth  of 
(*audal  peduncle;  longest  dorsal  rays  2.25  in  head;  caudal  rounded,  its  length  1.75  in  head;  origin  of 
anal  slightly  posterior  to  that  of  soft  dorsal,  its  longe.»Jt  rays  2.4  in  head;  |)ectoral  slender,  reaching 
past  origin  of  anal,  \t»  length  1.5  in  head;  ventrals  short,  barely  reaching  origin  of  anal,  their  length 
nearly  2  in  head;  sc^ales  large,  weakly  ctenoid,  firm,  and  somewhat  deeper  than  long-  lateral  line 
strongly  develoi)e<l,  foll<>wing  outline  of  l>ack  until  under  last  dorsal  ray,  where  it  curves  downward, 
following  middle  line  of  caudal  pe<luncle  to  base  of  caudal  fin. 

Color  in  alcohol,  head  and  bcnly  rather  dark  brownish,  a  lighter  crosslmnd  around  IkkIv  at  na|)e 
and  across  oj^ercles;  another  light  band  surrounding  IhmIv  U'tween  the  2  dorsal  fins;  3  dark-brown 
lines  radiating  from  the  eye,  the  first  downwanl  across  cheek  to  tip  of  maxillary,  the  sivond  backward 
across  cheek  towanl  base  of  i)ectoral,  the  third  upward  an«l  backwanl  to  (»rigin  of  lateral  line,  spinous 
dorsal  blackish,  esjUH'ially  on  last  spine;  soft  dorsal,  anal,  and  caudal  dusky,  narrowly  e<lged  with 
white;  pectoral  ])ale,  cr(>sse<l  by  about  6  o]>scure  )>rownish  crossbars;  ventrals  black  or  very  dark 
brown,  the  outer  rays  somewhat  paler. 

The  alK>ve  description  is  base<l  ui>on  the  type.  No.  5()H39,  V.  S.  N.  M.  (field  No.  20),  a  si>erimen 
1.5  inches  long,  obtained  from  the  coral  nn-ks  in  front  of  Waikiki,  near  Honolulu,  August  22,  1901. 

This  sptH'ies  is  relate*!  to  ^f.  alntns  of  the  coast  of  Florida,  from  which  it  differs  markedly  in  color 
and  in  the  more  slemler  btnly.  (hdy  one  specimen  was  obtained  by  u.«.  Other  spi^cimens  were 
obtaine<l  by  the  Alliatross  at  Stations  3872  and  3876,  l)etween  Maui  and  I^nai,  m  28  to  43  fathoms. 

ApiHjonicMhyi  im/JliJIri  Jordan  &  Evennann,  Bull.  V.  8.  Finh  Coinni..  XXII,  1902  (Apr.  11,  19U3),  179.  Waikiki,  Oahu  Island: 
Snyder,  op.  cit.  (Jan.  ly,  1904),  WX*  (Hawaiian  Islands). 

Oenns  120.  FOA  Jordan  ft  Evermann,  new  genni. 
Fim  Jordan  &.  Kvermann,  new  Rennn  (Fmtirrta  hrarhtf  grnmmHs). 

This  genus  differs  from  Amia  only  in  the  chara<*ter  of  the  lateral  line,  which  is  develojied  only 
on  tlie  antt»rior  i>art  of  the  Ixnly.     The  preo|)ercle,  as  in  3f<o/<o^l/^•,  is  without  serration. 

Several  s|)t»cies  occur  in  crevices  of  coral  rrn'k  in  the  South  Seas.  All  of  them  arc  of  very  small 
size  and  some  are  })rightly  colored,  several  of  them  with  a  consj)icuous  black  ear-spot.  This  genus 
differs  from  AffOfjoitirht/njn  in  having  )>alatine  t(»eth.      Fo  is  the  Samoan  name  for  tishes  of  this  family. 

Fotvlf-rin  .]or(\AU  ^k  Kvermann.  Bull.  V.  S.  Fish  Coinm.,  XXII,  1W2  (.\pr.  11,  lyCKi).  1«0  {nuritus). 

»•  Apofiftrn'i hthi/)'  unikiki  on  plale.  ' 
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182.  Foa  bradiTgnuiiiiui  (Jenkini).    Fig-  fS. 

H«>ail2.-^  in  Ipnfilli:  ■IcptUi'.o:  eye.'t.5in  heiul;  snout  4.2;  iuteroritiUI  4;  DuxillaiT  3;  P.  vii-i,  9; 
A.  II,  »:  ncalex  2-i.'-:(. 

Bnily  eliort,  iln-|>.  ani)  runiprewed.  iJuiwil  ami  vt-iilial  outlines  i<yiii[iielri<:al;  head  niher  IsTige, 
colli)-:  iiioutli  \aTjK.  iiMHlenitety  i>l)lii|Uf.  juw:<  eijiial:  maxillary  rvacliintt  poaterior  bonier  of  pu[Hl;  eye 
larye.  I'liKlitly  abtivf  axiii  of  iKnly:  uauilal  poliinctf  c<)Ui|>rti«t7(1,  Iwk-e  as  deep  •■  thick;  nape  some- 
what flevatt^l,  the  pnillle  vlitihtly  I'uni'sivf  iili»v<-  atfl  lau-k  "f  thetryvs:  np^^rclea and  preorbital  entire, 
without  t<>«-tli:  minute  villifonn  te<-th  oil  jaw^,  votnvr,  and  jialatine*,  none  od  tonf^oe;  vent  imme- 
diately in  (rout  III  ori)(in  of  aiial  tin;  Hvales  lurm-.  weakly  cti'miid,  mudenitely  firm,  deeper  than  long; 
2M'alet>  ill  front  of  doniqU;  Literal  line  iiiii>in|ilctt',  l<it.'iiii!iiii;at  upper  eilge  of  fcill-npening  and  cearing 
milter  fn>nt  of  wjft  ■Inrml,  nuuilier  nf  [■m-s  hIhuiI  HI:  [virf?"  nulinientary  or  alieent  altofcether  on  poe- 
teriMr  half  of  i;idi';  liui!  rather  lurp':  lir!<t  •tiiryal  sjiliie  very  I'liort,  itti  Inne  midway  between  tip  of  raont 
ati'l  l»M.-  ivf.Wt  Mift  ray:  lontnvt  il<ii>al  fiiine  iiloxit  2  in  htiMl:  M>f(  diirKil  well  wparated  from  the 
Hpincxb'  |iart,  iti<  niy)<  aliuut  I.M  in  lK-a-l:  eniiilul  ri>uiide<1.  its  lenutli  1.7  in  head;  anal  immedblelj 
miller  siifl  don^l.  its  rayi-  !.!>  in  head:  |>H<'tiini1s  i^nuill.  tiiiial  to  snout  and  eye;  voitnli  diort,  not 
reai-hin);  anal,  a  little  shorter  than  )iti-lorj1. 


Color  in  hfe.  plain:  (■ei'ixral.  liirlit  r-^y:  dnrsal.  i-audal,  and  anal  yellow;  ventrala  dnak v. 

1'idor  in  aliiflKil.  rii^ty  yetl<iwi<ili  limwii.  u|H-n'le«  anil  ride  with  more  itietinrt  brownish  bhitebcf; 
spinous  doival  dark;  Vfiitral^  dark:  ntlier  Irni' loile. 

This  s{Hfies  resemhUii  .li-;)-m"-l,il-i>  ■••i.il-.  .,(  Ciivier  A  ValendeniHO,  which  is  the  type  of 
Ai'Kiuiii'-hthpi'.  A.  •lariliit  liii!'.  Iinwever.  h  lar>n-  liJack  ii|ieniilar  fpot  Ixirdereil  by  a  pale  line,  and 
th<-  tinii  miiltteil  ami  liarn-l.     I>r.  Stn-<'t!>  rfiimls  it  frDin  llniiululu.  which  ia  doubllew  an  error. 

/■i"'  irnu'li'f'ir'iimiHi  Tvaehe^  a  leiiinh  ••(  :ilri>nt  '2  ini-hes.  Three  speeimenp  were  obtained  by  na  tram 
atiioHL'  eiiRil  niek'<  near  the  .Miiaiia  lioiel  ;ii  Waikiki  and  another  at  Hilo.  A  ringle  specimen,  the 
ty|>e  of  the  siN-t-ies,  was  nbtaimil  liy  Or.  Jenkins  at  ll>iiii>liilii  in  1KM9,  anil  ottiera  by  the  Albatrom 
at  l|iiiii>hilii.  at  stulioiis  :{>q7  and  :{K4»  cm  the  suntheni  enast  •>{  Molnkai,  and  at  eUlions  38^  3873, 
:bi:\  uml  :cn7K.  U-tween  Maui  aiid  Ijinai.  in  T-l  t.i  7:t  fatlnmis. 
.»r-'«n''"l"»Slnwt-.  Bull.  f.  S.  SM.Muv.  \...  ;,  T-il»T7.H'« 
F.,Hf-rfi  h^hunr-imHi— irntiliK  Bllll.l".  f.  Fbli  <'i>miii..  XXii. 


iImii^.  e<>i]ipn:i<iie<l.  civereil  with  laiye.  I'teiioiil  sralee;  lateral  line  continaoae,  with  20  to 
:ii|  laivt-:  nioiiih  wide,  olilii|ue.  the  maxillary  extending  to  below  middle  of  the  laigp  eye; 
■th  on  jaws,  vomer,  and  usually  on  palatines;  no  eanine  teetJi;  praopercle  with  a  doable 
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riiige.  the  ediijo  poiiiewhat  »ierrale,  at  l^ast  in  thi^  young.  l»ecoinin)t  entire  with  a^  in  some  Bpecief ; 
opercie  wilh  a  ppine  beliini! ;  Killrolierf  nvlher  lonj;;  riorsal  spinpa  6  or  7,  stronn:  »e<«niil  iloreal  rejnote, 
Hhrirt;  anal  with  1^  B:iiiii-e  aii'l  8  or  il  i^ift  ny»,  the  seoinil  imii-h  the  l'<n^r,  the  ooft  part  tntnilar  to  the 
Boft<ior*al;  pei-loralsBnil  vcntrals  niijdenitc;  verlebnp  ll- H=25.  Wami  was;  thespefiesnnmeroui'. 
The  Bpei'ien  are  much  nliki'  in  form,  hut  iliffer  gfeatiy  in  markings,  the  ground  cvtlor  being  usually 
bright  re<l  "r  reilHish  ailviTv.  The  principal  groiiif  diHer  in  nnmlier  of  dnnwil  spines  and  in  the  (orm 
of  the  caiirial.  Moft  fif  tht'  I'a.ific  fiieiies  Itelong  to  the  subtcenuH  fMorhinrbof.  whilp  ail  the  Atlantir 
specifw  belonc  in  the  siilnn'niis  Aimgitn. 

'ilMfiiGroliow.  ZrB<|i1iyl..H>.  \1f&  i  milnrrtHniw  <illl.  ITik'.  Ai'.  Nnl.  Si-i.  Phfln.  Wii.ZtHimhcrbit'i. 

Xpn<n»iLiu-iMiOilP.  tllit.  NhI.  Pi.iw,.  III.  <II.  imi  yrnl-v -imlrrhi>\. 

nUarklnrliut  \jii-ffMe.  IIW.  Nat.  Pirf™..  IV.  a.  \MK  yftMrim.  n  -p^  li-j.  tn.m  tht  S..iilh  SfH.-  wilh  *  riomi  uptnM  anil  a 

dnrk  rnv-lMnil  nt  Inaciilniiulitl). 
JfoBojirton  riH>)-,  MrmiiriilH,  II.  rit.  II(S«I-.W  <  m.irirf.HH.I . 

/ViXrnfHitnin  KliinilnKpr.  HyniipHin.  Fiivhe  Art  Mlhvti  Mnrea,  In  Vvrhanil.  Ilexoll^.  H'icn.  I,  Tl.'i,  ISTO  i/rrnnlml. 
a.  rreiipcn'lp  Khiirply  lu-rmlc  nn  piMlrrii^  DUirftlii  only.  \t\f  nnlErrinr  ^kfh  HnHnnh  i>r  mprrlf  THiinblsh, 

b.  Body  H-itlifiotT  liilialUliliniil  mws  of  liliu-k  rpnit  lomiinji  il»Iiii<-l  llni'" Btaeuliffra.  p.  212 

hb.  Bndy  vrtlh  5i;u11j>tlni'l  diirk  hand:>.  niini>  nwhlnti  Ihi' vrntnil  miKhi'C rt'rrmnnni.  p.  2K 

an.  rrvopenk'  i-harply  wrrule  <it-  tiiiih  margins:  body  wllboul  dlMlnrl  row*  '•(  iipiitii. 
c.  Sfrotiri  rtnpuil  splrip  noi  tin-  liiniiifi;  mliiriml  briRhi  midlth, 

a.  Caudal  flriHtrhoulMaik.TfKTiit mydrri.f.n* 

ltd.  A  broad  blai'k  pres'enton  b«»f  ntmnrtal  Wn,  [he  hiinw  f  iiendinR  [in I pj.  of  outer  myc umeirma.  p.  as 

rr.  tlfcond  dumal  ApLne  loiiKC.'Rt;  i-nhirof  biHly  brlvbl  n^dlsh frylhrinn.  p.  217 

163.  Amia  maculifera  ((iarrett).     Fig.  Ki. 

Heail  2.S  in  length  liepth  1  Ti  e^e  (  i  in  liead  snont  4  1  niaxillar\  1  mUf  rhilal  i\  mandible 
1.6;  D.  vn  (-viii)-i,  t  A  ii,  S  sc«les  J-24-.'>  pIlralterM  ahont  6  4  !■>  ling  and  <onipre»He>!,  tilanientu 
phort,  the  longest  smaller  Ihari  tlit  longest  glilrdki  rs 

Boily  short,  deep  an  I  moderaleU  n  mprcKsetl,  tlie  greatest  clipth  lew  than  length  of  hearl;  I'Mudal 
peduQcle  rather  deep   itn  tetut  depth  J  ■>  iii  head    hoad  p<  inteil   longer  than  ileep   eve  ami  jic^toeular 


part  equal  to  itn  deptli;  I'vr  very  large,  anterii 
TMciliari  ridge;  iipiK-r  rim  of  orbit  not  projecting  ;di 
eipial;  maxillary  exlendinj,'  nearly  to  piisterior  n\: 
it  iBilatinif;  tongue  small,  roundi'<l,  thin, 
w;  posterior  margin  of  pn-oiieri'le  and 
preoperele  KJinjily  rough;  origin  of  spinoiih  dor^il 


free;  nuiuth  liirge,  oliliijue;  tmnes  of  1 
snliorhital  finely  nerrat*^;  anterior  margin  i 
bane  of  pecloral,  third  spine  enlarged,  :;.4  i 
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hrail:  oriuin  i>f  s..rt  •lutvu\  sliulirly  :i 
Hiiar>;in:iti-:  loiim'^t  ^iiuil  Hpiiif  :l  in  1 
base  of  M.-1'riiiil  Hn»t  my.  Il•ll|^'?•l  my 
henil;  s^-alt^  liinff,  finely  I'lt-iiniil,  rli- 
O.lor  ill  hU'  of  an  example  |  N.. 
orange:  hivil   iiiii<ky   niltli^h  i>r<iii)n'. 


tuilinally  im  Ixxly.  the  iipiHT  mie  nwr  a  \>d 
tinge,  Heei'iii)  s[iitie  ilelii'ate  ]>ur]4c:  H-n.>iii 
pxpept  ilM  upper  an<l  lower  (-"IP's  lilai-kisl 
rv<l<lish  Hliacle.  tip  blarkii'li:  ventr.ils  huiik- 
s.-<<<<>rsal,  Imt  iitiifr.niily  luler;  jHi^^teriiir  lli 
with  hlai'kiKh-vi.ilet  marks. 

('■>lur  ill  :.l.->.li<>l.  li^lil   I.Mniiish.  palrr 
U|.  .if  a  M-rie--  of  r.illier  laa---.  .liMiii.I  liark- 


i<ir  ti<  'iriv'iii  "f  anal,  tonKer^t  ray  1.7  in  lieail;  i-aiiilal  ileeply 
.  I'liit,'!'''!  ruy  1.7-')  in  lieail;  {iei-l<iral  lunii,  reai'Iiiiig  t'l  above 
in  liea<l;  venrralK  n'iieliiiin  nearly  lo  origin  of  anal,  1.7.5  in 
•lis,  4  in  friiiit  of  riiirsal. 

'2)  -'i.li  iiii'lies  lull}:.  Inxly  very  pule  |iur|ili»h  l^raj;  belly  pale 
tin^:   (>  or  7  nwa  of  jiale  lilack   KpoU  lonpci- 


iif  lateral  line;  »pinijiu>  ilorval  orange-red,  with  roey 

.1  il'irxal  Huiiie  .iili.r  a^  firvt:  cHU'lal  name  color  ug  ilorMil, 

!">mewliat  blai'kisti;  anal  bright  orange  with 

bri|;1iler  anil  the  ti[M  blai'kiiih;  peclorat  same 

ritflit  yi'lliiw,  with  greeni!>h  reflei'tiona  muttleil 


Hiely 


I-  tbi 


witli  Iiii>- bniu-ii  pmii*liiUilii<Ms.  s..] 
.lark  lur  fr..ni  rye  [.•  gill-<>|H-ni]ii: 
peet.ir.il  iliiskv:  a  lar^e  liia.k  bl'ii.- 
•>therli>i^|>ale. 

This  stH^-ies  attains  a  l.'iiulb  ■■ 
Ii'laixlH.  Onr  i'..lle<'ti..ns  •■■.i,ui\ii 
i<e('uivil  it  at  Siali-m  :i.s7.'>.  Udiiiri 


lilll'-kA 


alioiit  H  horizontal  lines  made 
I'f  the  iiL-alex;  the  line  iuimedi- 

soiite  i-aHcH  the  HiMitf  iiialeece, 
.  and  lower  jaw  liennely  I'overeil 
Lirjrer  and  blai'ker;  an  ohei'ure 
ri'Wiii^h  pnn(-tulalioni<:  lase  of 
Isiiiiil  randul  witnewhat  ilusky, 


lal  ifwlunde  2.7  in  he»ii; 
X.  It.  8;  pores  in  lateral 


Hide  or  from  lM-fi>ri 
edge  of  preuperL'le 


^e,  thin,  [iienibranime  Hap!;; 


y  extending  to  a  point  mid- 

il  fiwi*  i-oneave,  viewed  either  from  the 

laxillary;  e<lge  of  suborbital  and  lower 

edgeof  preoperclestuootb;  upper  put 
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of  imsterior  adge  finely  Hcrraleil.  Teeth  viltifi>riii,  in  hri>a<l  laiidii  on  tlie  juuf.  a  V-sliaiifil  [luti'li  >iti 
t.he  vxnit-r,  rikI  in  narrow  liunclri  on  the  palatineK;  i^llrakfrn  5  ^  16,  the  lenjclh  i>f  llie  lim^-Ht  <-<iiitaijiiii 
f!  times  in  longitudinal  ilianu't«'r  of  eye;  jiwuiloliraiirliiii'  jirctwnt. 

Heail  naked,  fz-Koept  on  interoiieirle,  preuiXTi'le,  anil  npiier  ]«rt  of  oiK-n-Ii',  where  tliere  are  a  fi-i\ 
larKe  t<niiK>th  wiiles;  wiiUis  ot  Iwily  rtenoi.l,  the  numlur  in  a  lonptHilinal  wries  iiiiTniiliati-ly  alHivi- 
the  latt^ral  line  M,  1)etu-een  lateral  line  anil  Hi>incinM  iIodmI  :t,  lictween  lateral  line  anil  anul  ]!>;  lateral 
line  complete,  ilti  enrve  elosely  r<illowinf{  tliat  of  <lorHal  eontonr  of  lioily,  Imateil  on  niiililli- 1.(  eaiiclHl 
peduncle  puHhrJorly.  Thinl  and  fourth  ilorxal  H[>inen  lontient,  L'.i  in  lieail;  first  and  fi\lli  of  eiinal 
length,  half  ax  tongas  the  third;  aHlif;htii|uii-el>elweendorfialA  tJieBplnex  wliendepn'^^Niil  just  n-arliinj; 
ba^e  of  snwnd  itorKal;  spine  cf  Heeoml  dorml  nieaHiirinjf  'i.\H  in  lieiul:  lontK^I  ray  1.K7:  di.-^tanee 
between  Hoft  ilornal  ami  l>ase  of  caiicial  ecjual  to  width  of  fpacc  lietween  anterior  niarpii  i)f  eye  and 
pocterior  e<)ge  of  operi'le;  lin>t  anal  ppine  minute,  tlie  pwonil  '.i.^  in  lenifth  of  lieail;  Ioiiki'sI  ray  L'; 
ventral  reaehing  a  jKiint  midway  lietween  anal  openinj;  and  lioHe  of  anal  tin:  ]H-eloral  tin  rather 
point^l,  ila  tip  reaehiiit!  a  vertii'Hl  through  middle  of  anal;  caudal  forki-d. 

In  alrohol  the  color  tn  very  light  (in  life  pmlwlily  nil),  the  Ixoly  with  5  rather  imlistinrt  dark 
l«nil8.  none  of  which  reacliex  the  ventral  xnrfaee;  tlie  firHt  on  najie,  Md-oml  triaii>nilar  in  i<lia|H'. 
extendin)!;  from  ham-of  vpinoiui  dorwl  to  near  niiildle  of  Imly,  third  [iuK<in)[  from  luisc  of  H-con<l  ilumal 
to  a  point  near  l>a»ie  of  anal,  the  fourth  locate-l  just  behind  the  pei-ond  donwl,  llfth  at  kii^  nf  camlal: 
a  narrow,  diuiky  lianil  pusNlu);  from  tip  of  ><noiit  to  eye;  a  t-iniitar  liunil  from  (HiMterior  nmrifin  of  e.ve 
to  edge  of  opercle. 

A  Hiiigle  Ppecimen  aliout  ■'i.fl  im-het*  long  from  tlie  market  at  Honolulu.  The  i-omlilion  of  the 
tiwnes  indicates  that  the  example  raine  from  deep  water.  Tyjie,  No.  fil  K7,  V.  S.  N.  M.,  nflletlor 
E.  L.  Bemdt. 


Apoffa«c 


.11  &  Sriyilpr.  Pror.  {■ 


166.  Amia  snydeii  (Jordan  &  Kve 
Head  2.7  in  length;  depth  .1.1;  eyeil.i  in  head;  t>n 


i;;  gape:t;  1).  vii-i,  St;  . 
Body  short  and  Htoi 


M<tVL6l,r23,  Honolulu. 

Plate  mi  anil  Fig.  85. 
interorliital  4,.'i;  niaxillary2 


.  17;  i:  10;  Hcales  2-:i5-5;  : 
moderately  com|ireB9e<l,   the  dorxal  s 


e.1;   hea.1  rather 
,  the  a 


rv  slinhtlv 
>  oritiin  of 
-.jaw- ani- 


line lieginning  at  npiie; 
cpinciuii  ilorwal;  na[>e  w 
operi'le  anil  eiige  of  inl 
along  tower  eilge of  orli 


enrve.1  from  lip  of  -. 
i<l>inonH  dorval;  inonlli 
equal,  the  tower  I'liglii 
illary  long,  reaching  not  i|niteIo  inB-terior 
edge  of  pupil,  itf  wiiltli  at  tip  'J  in  eye. 
supplemental  iHine  well  ilevelnpiil;  iriter- 
orbiiat  Hjiare  rather  hnmd,  slighily  iim- 
vex,  preorbital  narrow. "lea."!  widlh  :i  in 
eye;  teeth  on  vomer  and  jawi",  Ihe  latter 
in  villiforni  l>an<lK,  none  on  )>alatinefi; 
gillrakerH  aleniler,  10  oil  lower  limli  <if 
fin<t  arcli;  <-nudal  peilnncte  comiiri'sxed 
and  deep,  the  lenat  width  almnt  4  in  it^ 
depth;  Bcales  large,  dei'p,  c'hifn-ly  iinliri- 
eate<t,  Hirongly  ctenoid  and  Iikim';  liiliTa! 
end  of  gill-o|iening.  nearly  straight  to  luw  of  I'amlal  fin,  -I  »>t'ali'.i  in  (mnt  of 
h  a  striateil  I'liietd;  eilge  <i[  o|iercle  thin  and  HUKHith;  Uith  margins  i>(  ]in' 
ni|>ercle  wrrate;  teeth  MnmgeHt  at  anglet<;  a  wries  of  mi»lerately  wli-ong  teeth 
:  origin  of  fpinons  dorral  nearer  Hnnnt  tlian  liOHeof  laxt  dorniil  ray;  tiivl  dnrsal 


wpine  very  short,  fonrlh  longest,  aliont  2  in  head,  sectmd  2  in  the  fourth,  wt-venth  '2  in  w 
rays  lon(,'ect,  1.8  in  head;  caudal  deeply  emarginate,  longewt  rays  almut  l.li  hi  head;  i 
Boft  dorKil,  Homewhat  wiialler,  iti"  origin  uniler  last  rays  of  soft  don-al;  venlraU  |»i 
reaching  vent,  1.9  in  lieail;  pietorol  reaching  vertical  at  vent.  1.7  in  heail. 

Color  in  akxthol.  )iale  yellowish  brown,  darkest  above;  a  ilarker  brownish  band  r 


«Apoiivnait 


M-npUl. 
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upper  e<ljre  of  o|)ercIo  alonj;  side,  just  alxjvi*  lateral  line,  to  |K>Hterior  e<lpe  of  Hoft  dorsal;  another 
broatler,  more  distinct  l)n)\vii  hand  from  tip  of  snout  throujrh  eye  and  alon^  middle  of  side  to  base  of 
caudal  tin,  covering  lateral  line  on  caudal  iKMinncle:  caudal  jieihmcle  at  base  of  caudal  fin  with  a 
broad  dusky  cnissbar,  usually  darkest  «>n  upi>er  half,  sometimes  oljscure,  wmietimefl  with  a  darker 
blotch  or  sjMit  in  the  up[H*r  j)ortion;  upiKT  parts  of  head  covered  with  fine  dark  brown  punctulations; 
lower  jaw  similar,  )>ut  somewhat  paler;  iiieinhranes  of  anterior  2  or  3  dorsal  spines  black,  others 
finely  punctuiate;  soft  dorsal  jude  at  has*'.  alM)ve  which  is  a  broad  indisiinct  dark  cro8sl>and,  the 
color confine4l  chiefly  to  the  interorbital  nieiiibranes,  this  <'ol<>r  extending  to  near  tip  of  last  rays;  outer 
j»art  of  soft  ilorsal  pale;  anal  similar  to  soft  dorsid,  the  black  liar  narrower  and  nearer  l)afle  of  fin,  rest 
of  fin  white;  cau«lal  dusky  on  membranes  of  «»uter  1  or  2  rays,  the  fin  otherwise  white,  with  a  few  fine 
punctulations  on  the  interradial  membranes;  veiitrals  pale;  distal  parts  of  the  first  and  second  rays 
and  their  connecting;  membrane  bhu'k;  iK-ctonil  pale,  axil  and  ba«*e  of  pectoral  somewhat  dusky. 

Color  in  life  { fiel<l  No.  19S,  ( ),  I*.  ,1.  ),  pale  re*!:  2  lonjritudinal  [H-arly  lines  on  b<Kly;  first  dorsal 
with  a  dusky  oliva<vons  anterior  border;  white  lines  :il»>n^  fourth,  fifth,  sixth,  and  seventh  spines,  the 
mend)ranes  olivatvous;  siH-ond  tior>al  witli  many  white  an«l  s«»me  olivac(N>us  siMits;  anal  with  a  dusky 
line  alonjr  base,  the  distal  i»art  red;  base  nt  caudal  dusky,  rest  of  fin  ])ale  re<l;  ventral  with  a  white 
s{K>t  near  tip;  ]>ectoral  pink;  iris  yellow. 

Another  example  (  field  No.  ():>-ll»1» )  was  coppery  bn»wn  w  hen  Tresh,  w  ith  traceof  dusky  Imml  along 
si«le;  a  faint  black  bar  at  ba-^^e  of  caudal,  formiu;:  a  black  spot  alM>ve  end  of  lateral  line;  some  dusky  on 
opercle;  first  dorsal  «lusky:  secjMid  dorsal  brownish  re<l  with  some  dark;  anal  siime  with  a  basal  flesh- 
colore<l  Ittir  Ir'Iow  it;  cau«lal  reddish  brown;  veutrals  same,  with  lirst  rav  ]»inkLsh  and  duskv  behind 
it;  some  dusky  on  openle. 

This  s|K*cies  reaches  a  leUL'th  of  al>out  H  inches.  It  was  obtaineil  by  (iarrett  in  the  Hawaiian, 
SK'iety,  and  Paumotu  islands,  nnr  colK-ctious  c«»ntain  uuuien»us  spe<imens  fn>m  Honolulu  and  Hilo. 
We  have  exandned  als«>  12  siK'tiineus  in  the  collection  made  by  l)r.  ().  I*.  Jenkins. 

The  si>ecies  dostdy  resemhUs  .1////*/  mrntst  ma,  from  which  it  differs  chiefly  in  coloration;  the 
black  caudal  <'rt*s<'ent,  which  is  such  an  excellent  distin«:uishin«;  mark  in  .(  metirsemOj  is  wholly  absent 
in  this  s|>e<"ies;  moreover,  tlu"  2  silvery  lateral  l>ands,  which  become  dark  bn>wn  in  spirits,  are  not 
founrl  in  A.  in*'n*.^nna:  and  the  Mark  on  the  anal  and  S4»ft  doj-sal  is  less  conspit'uous  in  .1.  unyderi. 

A  fairly  ^inA  liirure  (.f  this  speeis  is  iriven  by  ( iiiuthcr  in  Fis<*he  der  Siidsee,  under  the  errone<iUs 
name  of  Ain'm  fnniiln.  The  specie>  lu'loujxs  to  the  sub<renus  Prisfinftotjun  of  Klunzinger,  having  both 
liml>s  of  the  preopen  le  serntle. 

Our  collections  contain  many  speriniens  fn»m  Honolulu  and  Hilo,  ranjjing  in  length  from  3  to 5.5 
inches. 

AptHjon  fitimtiii'.  «;)intli«r.  Ki«"<  Im-  <l«r  >u<N«»'.  I,  !'.».  taf.  r.».  \\k.  A.  IsTiU  Hawiiiiaii,  Sici^'ty.  and  I'aiimotu  i.xlaiidM ) ;  Stein- 
<larhner.  D.-iik^.  Ak.  NN  i--.  Wii n.  l.XX.  I'.wwi.  1^4  i  lloiiolulii ..  imi  ,l/x*;/»»« //> ;i«i/»/x  Valfiiriennej*.  Nouv.  Ann.  Mus. 
Hist.  Nal..  ls;j.  .'»7.  |.l    1.  \\\i    \.  iiorni  K  hiii/itiK'T. 

Apoooii  siiffdtri  .]t>Ti\An  \  Kvrriiinnn.  Hull  I  .  s.  Fi>li  ('•»runi..  .XXII.  iyirj(Apr.  11,  l*4):i».  KSO.  Honolulu;  Jenkins,  op.  cit* 
iSept.  Si.  lyiti  .  n^  (  Honolulu  i;  Sii\<l»r,  op.  «it.  i  .Ian.  ]'.♦,  lyi'4  •.  .V_»tj  (  Hawaiian  am!  I^aysan  islands). 

166.  Amia  menesema  (.b'ukins  I.     *'ryw/;///i/."     Plate  XI II  and  Fig.  86. 

Head  2.')  in  length;  depth  2. S;  eye : 1. 7.')  in  head;  sncjut  .'M*;  maxillary  l.V*;  inten>rbital4;  mandible 
1,75;   I).  VI I- 1,  1*;  .\.  ii,  S;  .scales  2-2.'>-r). 

Bo<ly  short,  det^p,  niodenitely  compressed.  j:reatest  depth  less  than  length  of  hea<l;  caudal  pedun- 
cle rather  deep,  its  least  de[»th  2..'{  in  head;  head  sulMonic,  longer  than  deep,  its  <Iepth  slightly  greater 
than  eye  and  postocular  part  of  h«'ad;  snout  bhmtly  roundt»<l;  jaws  equal;  mouth  lai^e,  slightly 
obli(pie;  bands  of  small  villiform  tet^th  on  jaws,  v<uner,  and  palatines;  tongue  rather  thick,  narrowly 
p<jinte<l,  free;  maxillary  readiinjir  posteri<>r  margin  of  pupil,  which  is  alH)ve  axLs  of  IkkIv,  anterior; 
interorbital  very  slij:htly  convex;  lon^t^t  dorsal  s{»ine  2.2  in  head;  pn»0|)ercle  sharply  serrate  on  ante- 
rior as  well  as  j>osterior  margin;  longest  «lorsiil  ray  l.S;  caudal  deeply  emarginate;  anal  similar  to  soft 
dorsal,  longest  ray  l.S  in  head;  ventrals  reaching  nearly  to  anterior  base  of  anal,  1.8  in  hernl;  pectoral 
reaching  to  origin  of  anal,  l.«)  in  head;  s<*ales  large,  weakly  ctenoid,  dei-iduous;  lateral  line  complete, 
concurrent  with  d«)rsal  outline. 

Color  in  life,  i<>pi)ery  purple,  dull  and  clouded  with  grayish;  sides  and  belly  with  bluish  luster; 
first  dorsal  dull  reddish,  with  membrane  of  flrst  two  spines  jet  black;  second  dorsal  dirty  pink,  with  a 
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blat-kinli  l>sr  iu>ar  li)im>.  tho  lip  hluckifli ;  niial  i<aiii«<  ax  Hiift  il<>raa1;  raudiil  clirly  iiiiik,  uitli  a  limail 
hlui-kinli  ftriiM!  uloiii;  iiiidcllc  uf  cui'li  liilx-,  extcndiiiK  firwanl  on  iiiiilian  line  of  cuiiiIhI  ])e<luii(-]e  ulmve 
anil  Ix-liiH-,  tlni*  rciniiiftiil  lij*  u  Htri|H';  a  cimiil  lilui'k  cnwi'lBir  |Kiralli'l  with  tiljte  of  liii;  [H'lloral 
bright  pink;  vt-ntralii  [luli'  pitik,  with  btat'k  tip:  bixly  uiiiiiHrbeil  exit- |it  a  dusky  nliado  acruiw  i-aiida) 
jHiliincle  (uiniiiH-tiii^  Imi^a  iif  the  2  I'aiidal  strijit-j. 

(^otor  uf  aiiulhiT  K|>t'd[ji<'ti  (No.  O^MiW),  when  frech,  i'i))>jiery,  with  blue  anil  silvery  reflet^tiim  Dver 
iMKly  mid  lieud;  tinx,  i-xcvpl  Iho  black  Hivan,  rosy. 

Color  ill  alfoliol,  iitrht  brown,  liecominK  |iHl<^r  lielnw  anil  ibifky  jirayish  on  l>elly;  liml  1'  or  :\ 
ilunui  Hjiines  and  tlieir  nmiiectinK  iiicnihraiieH  blai'k,  r«st  of  fin  {lalt;  witli  very  li)fhl  brown  si-ci'ka; 
Bofl  liiirsal  and  anal  white,  im-h  witli  a  hnuid,  jet-blai'k  liar  exteniiliiiK  ai'iww  the  rays,  lln'  anterior 
end  un  hiwer  foiirlh  uf  ruys,  the  fur  tira<liuil1y  risiii);  until  iiii  the  laKt  ray  it  is  neur  Iheir  tiji;  I'amUl 
]>ale  with  a  hroud  jet-blai'k  i-n'sccnt  atTosti  ilii  Inui^'  anil  extendini;  to  tii>s  of  fin  mi  tht- '.'  or  :<  mitf r  rayif 
but  one.  thcoulernly  Ix'InK  white;  I'etwi'en  thisereseent  aii<1  eaudal  [<e<]nni-1e  a  li^hli-r  area.  I  he  color 
uf  tbt;  bar,  conliiieii  ebiefly  ki  the  nienibntnt^;  rer^t  uf  tin  whitt.',  with  ob«.'ure  du^ky  idpeL'ks;  ventralii 


ihi.'  tviw. 


jmle,  with  a  few  oliseure  liiisky  H[i*!i-kH,  tips  of  tiie  lonifest  -'  rays  dark;  peetora!  pale,  with  ubwiire 
darkish  )>iineliilalioni<;  no  trai-e  of  any  etreaks  or  Imra  on  side  of  dark  sp<it  on  caudal  (leiluiiele. 

The  above  dii«-ri]>tlon  is  Itaseil  i-hiefly  u|H>n  a  s[>erinien  (No.  O-JSIU)  U.25  im-bes  long,  from 
Honolulu. 

Tbia  BjMH'ien  is  elofely  relateil  to  .1.  miiiilrri.  from  wlih'b  it  differs,  however,  in  the  Hinailer  eye  and 
the  entire  aliHeni'e  of  the  dark  lateral  strife  and  the  pres<>i)ee  of  u  blat-k  crescent  on  the  I'liudal  tin; 
the  black  bar  on  the  )>oft  dorsal  and  anal  is  in  each  ca^e  farther  up  ou  the  fin  llian  it  is  in  .1.  wj-Iit'-. 
This  sjieciai  reaches  a  len^ftb  of  at  leaat  T  inclies  and  apiiears  to  lie  aliuiidant  anion);  tbe  Ilawaiiiin 
Islands.  BcHides  the  nnmernus  s]H>dniens  In  onr  own  rolleetioii  fnim  Honolulu,  lliln,  and  lv;iiliui. 
we  have  examined  11  examples  obtained  by  Or.  Jenkins  and  ulliers  ■'ollerteil  by  the  All-ilr-i^n  :il 
Laysan  Island  and  on  thi>  southern  coast  of  Motokai.     We  have  also  a  S[M.>cii]ie[i  fmni  fajieete,  Tahiti. 


ir.B 


.  XXII.  V. 
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167.  Amia  erythrina  (Sny«kT).     IMatt- :«,  fij?.  2.'» 

Hea<l,  inclii(lin«r  oj>enuI:ir  liaj*,  L'.')  in  kMi«;tli:  dvpth  2.5;  <U'pth  of  cauilal  iKMluncle  6;  eye  2.7 
ill  hea<l;  snout  4.9;  maxillary  2.2;  I>.  vi,  i.  9;  A.  ii,  S;  V.  14;  scale.**  3-2(>-7,  5  in  front  of  dorsal;  width 
of  Ixjdy  at  jx'ctorals  alxnit  lialf  tin*  «icptli;  raii«lal  iH^lnni'le  sU-nder;  tUstaiioe  l>etwt^n  last  anal  ray 
and  ba.<e  of  taiidal  ^^.12  in  len^rtli. 

Head  short,  siumt  l>hnit  and  roundrd.  l«»\vcr  jaw  int-huled;  interorbital  sj^wce  fiat,  with  a  slight 
nie<lian  elevation,  wi<ltli  e<jnal  to  diainrter  of  eve;  ni(»ulh  ohlicjue,  the  maxillary  extending  to  the 
p<>sterior  border  of  eye,  the  exi»and«M|  |M>rtinn  with  a  slijrhtly  etmvex  |M»steru>r  Uirder;  both  margins  of 
preopi'iele  weakly  serrate*!;  t(t*ili  on  jaws,  v<»nH'r,  and  palatines,  th«*  latter. covering  a  small  anterior 
area  of  lM>ni*s;  gillrakers  on  vcrlicjil  liinl*  of  an  h  mere  papilhe,  except  along  slender  one  at  angle; 
those  on  horizontal  lind>  lon«;  and  >lcndir  n»ar  the  antdc,  gradually  reductNl  in  length  to  near  middle 
of  limb,  where  they  are  short  and  rudinienlar\  ;  scales  weakly  cteiu»id;  cht»eks  and  o|>ercles  with  scaler; 
first  dorsiil  spine  sh<»rt  and  wrak;  scmnd  vtry  stroUL'.  its  lcnj:th  l.HTin  heail,  when  depressed  reaching 
\mM'  of  second  d«»rsal  ray;  rcmaininir  spiiMs  LMadiialol  in  length  to  the  last,  which  is  about  3.3  in 
s«*c«>nd:  spine  of  Soft  d<»rsal  v«ry  slender,  e«jiial  in  lenjjth  to  f.  Mirth  spim^  of  first  <lorsal;  longest  rays 
1.5S  in  heatl;  anal  rays  abont  e<|nal  in  len-jtii  to  thoM*  of  tlorsal;  eaudal  0.'.\  (*(  the  length,  it8  margin 
with  a  (Uh'P  noteh:  pectoral  4..'>  in  Imirili.  \entrals  4.'>. 

Color  reddish  oran-je.  seah  «•  «<li:ed  with  a  narrow  ban<l  of  a  somewhat  <lee[»er  hue;  occiput  and  a 
s|H»t  on  o|M*rcle  dusky :  a  >inall  l»la<  k  spot  at  ori;jin  of  spinous  «lorsal;  nnnute  dark  s{)e4'k.s  on  nape, 
aloniT  ba.*^?  (»f  dorsal.-,  at  ba>e  of  ran«l;il.  on  l»rea>t  and  on  openlr>;  fin>»  immaculate. 

I>istin*irnished  imiii  tlu*  oth*  r  Hawaiian  s|KMies  by  the  l>ri;rht  retldish  color,  the  al>sence  of  large 
spots  or  bars  <in  the  body  ami  tin-,  and  by  ha\inir  the  second  dorsal  spine  largest. 

TyjH-,  No.  r)0.s7»),  I  .  >.  N.  M..  I'nako  May,  Hawaii.  Lenirth  1.4  inches.  Other  specimens, 
amonv;  whic!)  are  e..ty|M>.  N...  7~'.V->.  I..  S.  .Ir.  rni\.  Mus.,  are  from  llonoluiu;  Hanalei  Bay,  Kauai; 
and  Liiysan  Island.     The  .^^ptM  i.  -  ua-  also  al«tained  in  Samoa. 

AlMfifm  cnjt/iniiii.<  <nyi>r.  Hull.  I     -■    Ki-l,  «  ..nini..  \\II.  \\H.r2  t.l;iii.  !".»   \\*H'.  .V_ti,  \>\.  V«,  tig.  17.  Puako  Bay,  Haivaii. 

Genus  122.   ARIOMMA  Jordan  &  Snyder. 

liody  n<»t  greatly  i  oinpn>-t-d;  li»'a<l  lari^e;  randal  {M-dnnele  slender,  cylindrical;  eyes  large,  with 
thin  adi|»ose  lid>;  iii..iiili  Mnall.  the  maxillary  >liort,  broad,  rounded  posteriorly;  teeth  on  jaws,  none 
on  \<imer  ami  palatin.-.  ji-eiid««bram  hi.i'  present;  jtretipercle  smooth;  head  and  body  with  scales, 
about  o.'»  in  lateral  >«rie.-;  >ott  i|or-al  an<l  anal  eloUL'ate. 

Oidy  one  .«-pe<  i«'-  kn-'U  n. 

168.  Ariomma  lurida  .Ionian  c't  Snyder.     Plate  37. 

llea«l  2.V»  in  lrn<jili;  depth  A:  eye  ;;  in  head;  snout  l»..*5:  interorbital  width  4;  depth  of  caudal 
I)edum-le  7;   I>.   \.  17;   A.  1'.;    I*.  Jii;  .«-i  ales  in  lateral  series  .')o  or  inon*. 

\Vi«lth  of  body  a  little  L'nat»r  than  half  it>  ;/reatest  depth;  caudal  |»e«luncle  cylindrical  and  mark- 
edly slender;  interorbital  >pae.-  >li_'litly  « onvex;  eye  extremely  large,  with  thin,  trans{)arent  adipose 
lids,  the  jMjsterior  extentliuLT  to  <d'j'- oi  pupil,  the  anterior  not  more  than  one-fifth  as  wide;  nostrils 
near  tip  of  snout ;  lower  jaw  j.roj.  etin.:  a  litth-  Uy<.nd  the  upper;  length  of  maxillary  e<^ual  to  inter- 
orbital width;  jaws  each  with  a  .-in'jle  row  of  .^hnder,  mimite  teeth,  those  on  lower  jaw  curved  back- 
ward; no  teeth  on  vonier«>r  palatiin  >;  ps;udobr.in«hia*  large;  gillrakeison  first  arch  9  ♦  19,  tho«e  near 
the  auvrle  l<»ngand  slender,  the  «»thers  trrowiiiir  succe.*<.Nively  shorter  toward  either  end  of  an'h;  pre- 
ofH^rcle  entire;  .«<ales  probably  between  -Vi  and  ♦>.")  in  a  lateral  series,  probably  present  on  head,  includ- 
imr  ui»|Hr  part  of  snout  ami  elu-eks,  seale-pits  |j«*in^  present  on  occiput  and  lielow  eye;  lateral  line 
probably  «levei<»i»ed,  its  anterior  ♦nd  below  ba.^*^'  of  dorsal  a  <listamv  e<pial  to  diameter  of  pupil;  origin 
of  doi-sal  alw^ve  ba.-»e  of  peetoral;  soft  dorNiil  and  anal  coterminous,  the  length  of  caudal  peduncle 
mea.^ured  to  bases  of  uj>|Hr  and  lower  rays  e<pial  to  length  of  maxillary;  ventrals  inserte<l  on  a  ve.*- 
tical  throuirh  seeond  or  third  dors;d   spine;  caudal   fin  [>robably  concave  or  forked.     Whether  the 


<'  Ai*ttt/<jn  trylUrinus  on  plate. 
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itirlini  liiii^,  iu  u  vf  ry  Iwil  i<late 
The  Bpri-iiufiiH  werf  ciillwtwl  at 
.1.     Type,  Nij.  51400,  U.  S.  K.  M. 


niys  oC  the  anal  an'  spinnun  nr  artiriilate  ran   nut  tit-  df 
Bpiiioiis.     No  diHtini'tivi'  ii>l(>r  iiiarkinpi  an-  a)i|jan'nl. 

Tliix  i>|ied(«  Ih  iv|im<t>nt(Hl  liy  2  siiiall  Kp«H.'imeni<.  eai-li  bIhuiI  T.< 
uf  prtMcrvatton,  th«  KcaliM  liHvinir  all  bi«u  loot  and  llic  line  linikcn. 
Honolulu  hy  Mr.   K.  L.   Uem.lt,  lo  whom  we  arv  inilebte.!  (or  thei 
Cotype,  Ni..  M41,  Slanfonl  Univ.  Mim. 
.trJdHiniafunddJorilan&StirdeMTuc'.  IT.  s.Nal.  Una.,  XXVIl.  IftM.  M3,  Honolulu. 

Otnni  lES.  STNAOROPS  Ottathir. 

Bmly  rather  elonsate,  rovereil  with  ralher  laru^,  rycliiid,  i U>i'i< I uouh scaler,  al>out  35  in  lateral  line; 
Hcalett  ot  heai!  iiivereci  wilh  verj-  r-tiiall  si-ales;  eyes  lan^i-;  jhwh  with  a  lianii  uf  villlfonii  teeth  ami  with 
strung  oauineK  in  frimt;  small  or  vitlifonu  teelh  on  vnnieranii  [Hi]utiiier<;  |ireo]Hfr<-le  with  il:' angle  pru- 
du(.«d  and  with  txift  Herrationn;  clorwl  rays  tx-i.  10;  iinul  n,  7;  vent  nnntial.     <'ii1i>ralii>ti  black. 

One  i'pei'k«  known  fmm  ilt-eji  water  in  Jai>Hn  ami  une  from  the  Hawaiian  Islamls. 
Jlrlantiiit„ma  D<Hl<Tlelii.  KrllniKi'  iiir  Ki'Hiiiiw  Ft^i-lip  Ja|Hi»,  11. ;.,  IUKI,  in  li^nk^.  AL.  \V<w.  WWii.  XLVMI.  ]!*M  [>]WHf- 

THHil.    iSHD]<-pr»K'm|>iiil.) 
tijiJBijfi-iija  liiinlluT.  <*riV/™;yrr,  IUtI..  XXII.  Ifi,  l>i-7  (>j,mr,(n.-i. 

169.  Syna^ops  orgyrea  (Cilliert  &  Cramer).     V'lg.  ST. 

HaHfL'.ftH;  ilepth  :).7S;  P.  .xi-i,  SI;  A.  ii,  7;  P.  H  or  1.%;  V.  i,  r.;  lateral  line  L!K  to  at  (  ■  i  or  :l  on 
tail);  2  W'ales  in  a  tranHverKe  »ieri<v  lielween  lateral  line  anil  iiri>tin  of  tin<t  dursal  lin;  wiilth  >if  IkhIv  at 
tw8e  of  pectorals  nearly  '2  in  the  depth;  leai't  ilepth  of  i-auilal  [leiliini'le  2.2h  in  ^Teatei't  ile|ith  cif  IhhIv; 
gn^atext  width  of  head  I.f>  in  the  greateKt  depth;  cirliit  '.i  to  :\.2b  in  heail;  maxillary  L!.l'r>:  vehlral  spine 
2.5;  snout  1.3  in  orbit;  diutani-e  from  tipof  snout  to  iirijjin  of  first  dorsal  2,H7  in  l""!y;  [ruin  tip  of 
Bnout  to  origin  of  anal  a  little  more  than  1.5;  from  rout  of  ventrala  to  oriiiin  of  anal  :l.l;!;  Iiasc-  of  tin't 
dorsal  5.5;  base  of  iiecond  diir^l  8.3;  distance  between  JorHals  lU;  base  i>[  anal  V. 


Body  elongate,  <-onipree8ed;  heat!  eonipreiwl.  dotwl  and  ventral  profiles  cuni 
snout  al>(>nl  on  a  level  with  lower  margin  of  pupil;  orbit  lanie;  jaws  eijiial,  or  the  I 
projecting,  entering  the  steep  profile;  maxillary  with  a  ridge  along  the  middle,  reaching  lo  m 
beyond  center  of  eye,  much  eximndiKl  1)ehind,  the  end  eniarginale,  lower  [xwierior  »n>:le  wi: 
enlarged  into  a  loU';  stiiall  leeth  in  liandM  on  jaws,  vomer,  and  imlatines;  a  lurge  eanitie  tnotl 
of  band  ot  small  leeth  near  anterior  end  of  each  [iremaxillary,  lip  of  Iciwer  j«w  filling  I 
them;  eai'h  ramus  of  lower  jaw  wilh  9  canine  leeth  in  it  fingle  series,  2  very  i*liw  togi'tlier 
side  of  tip  of  lower  jaw,  just  cntside  of  thewe  a  depression  in  jaw  into  wliii'h  tit;'  canine  of  up) 
and  behind  this  7  nearly  ei|uidi»tant  teeth,  of  which  the  most  anlerinr  iw  smallest  and  the  foii 
largest,  or  as  large  aa  those  behind  it;  smalt  teeth  outside  of  the  row  of  i-anines,  very  few  in 


t 


I 


7 


FISHES   OF   HAWAIIAN   ISLANDS.  219 

in  lower  jaw;  canines  Bonietitnes  as  few  a»(  n  in  nnnilier  on  each  Hide;  iKMterior  nares  narrow,  yerticml 
slit*<  dust*  in  front  of  rim  of  orbit  and  on  a  level  with  upiier  rim  of  pupil;  anterior  nares  funall,  cinmlAr, 
and  the  distamv  l)etween  ])« interior  and  anterii»r  nan*8  5  in  orliit;  interorbital  space  convex,  its  width  a 
little  lerv  than  or)»1t,  divide<l  into  arean  by  a  i^rii*f«  of  low,  thin  rifliffet*,  one  of  these,  quite  as  long  as 
snout,  extending  forward  aUui);  nieilian  line  of  <K-ciput  to  alxmt  the  vertical  from  posterior  margin  of 
orbit;  on  each  side  of  this,  a  little  Itehind  its  anterii»r  end,  ItejdnH  a  curved  ridge  which  mns  forward 
and  outwani  to  alnrnt  the  vertit-al  from  the  liiiuler  t^l^  of  the  pupil,  and  thence  forward  and  inward 
to  the  median  line  l)etween  the  anterior  nan's,  these  symmetrical  riilges  fonninga  pear-shaped  figure 
with  its  pttinteil  end  dire<*ted  forwanl;  on  each  side,  at  the  greatest  convexity  of  the  above  ridges,  at 
the  vertical  of  the  {Misterior  margin  <>f  the  pupil,  U'^ins  another  riilge  which  runs  straight  forward  and 
outwani  clos(*  to  the  antenndorKal  margin  of  the  orbit,  then  cur\'e8  inward  and  foni'anl  inside  of  the 
nares  toa  |.Miint  in  :ulvanceof  the  anterii>r  nan'sand  not  far  fmm  the  middle  one;  suliorbital  rii^  narrow; 
jxisterior  eil^of  pn^iiHTcle  ni*arly  verti<-al  and  strai^rbt,  ilint'tiil  a  little  downward  and  backwaid  and 
very  sliJrhtIy«•u^^'e<l  liackward  ne-ar  iX^*  jMisterior  end,  pHNiucin^a  pmminent  rounded  angle,  both  edges 
closely  serrat<*4i,  the  s<*rrations  stmn^est,  almost  in  the  form  of  small  spines,  at  the  angle  and  at  the  ridge 
of  the  o|KTcle  fi»nnin^a  roinxleil  and  ohtns4'  but  marke<l  an^le,  with  inferior  edge  serrated;  opercle 
with  slijfhtly  diver^in^  rid^e?^,  th(>  lower  nearly  hon/ontul  an<l  a  little  more  rtrongly  developed  than 
the  upiN*r,  iMtth  ending;  in  ><inall  spines;  ^illrahers  l.'{  on  the  anterior  limb  of  first  arch,  the  longest 
aliout  3  in  eye;  ]H'riton4Mnn  black;  scales  larp*,  thin,  cycloiil,  very  de<'i<luou8;  interorbital qpooe, snout, 
and  lower  jaw,  and  api>iirently  the  maxillary  and  o|H'n'lt>s,  S4*ale1e:<4;  cheek  with  large,  thin,  embedded 
e>cales;  se<-ond  dorsiil.  anal,  and  caudal  s<-aly  on  their  Itasal  i»:irts;  lateral  line  high  up  and  continued  on 
to  l>asul  |»art  of  dorsiil  fin;  ori«zin  of  first  dMrs;d  tin  over  r<Mit  of  }HVtond,  itsthinl  spine  prr>bably  longest, 
at  least  half  as  lon^  as  head,  the  spines  slender  and  weak;  origin  of  se(vm<l  donyd  a  little  in  front  of 
orijfin  of  anal,  the  rays  heavy;  first  spine  of  anal  short,  the  se<*ond  hm^fer,  1.5  in  orbit,  the  soft  rays 
thick;  caudal  dee[ily  forkeil.  the  lnni;est  ntys  at  least  half  length  of  head,  and  (the  ends  of  the  rays 
of  sec<md  dorsal,  of  anal,  and  caudal  all  injun*d  i;  up[»er  end  of  n)ot  of  pectoral  about  on  a  level  with 
lower  e<lge  of  pupil,  the  width  of  the  Uu<4'  less  than  half  orbit,  the  longiet^t  rays  (injured  at  tips)  at 
least  two-ninths  of  Iniuy  len^^th;  nH»t  of  ventrals  imder  nntt  of  {HH*toral;  ventral  spine  with  its  outer 
eiljje  densely  serrate,  the  soft  rays  more  than  half  as  lonj;  as  head. 

Color  in  al4*ohol.  thou<:h  the  si-alt^  are  nt^arly  all  off,  the  liack  and  upper  part  of  side  light 
brownish,  with  black  lines  at  the  e<l«;e  of  the  fallen  H-ales;  top  of  hea<l  and  snout  dusky;  sides  of  head 
and  lower  three-tifths  of  trunk  ami  tail  silvery;  first  dorsal  tin  blackish  in  the  distal  half,  the  other 
tins  a  little  dusky;  inotith  cavity  not  dark,  the  ^nll-csivity  a  little  <lu8ky. 

A  second,  smaller  >iK'ciiiicn  differs  from  the  tyiK'  in  having  <mly  5  instead  of  9  canines  in  each 
lower  jaw,  its  <leptli  a  little  *rreater,  orbit  larjjer,  jrillrakers  a  little  shorter.  Aside  from  some  very 
slight  differences  in  the  pn»p»rtioiis,  it  a;rre<*s  in  even  nnnutest  (h'tails  with  the  type. 

l>*njrth  .'{.7.'»  and  .'>.'»  incln-^.  l)escrilK*4l  from  examples  dre<lj^l  at  stations  5M72  and  3470,  in  206 
and  *J^w  I'athoiii.-.  by  the  .\l},<it,n.<s  \\\  \s\\\  off  the  Hawaiian  Islands.     ((Tilbert  and  Cramer.) 

This  s|M*cie:.  is  >;iid  to  be  c|..>j.  to  Si/ninfrnp.t  jnfmnini  of  Sttfindai'bner  and  IXkleriein,  differing  from 
it,  amonj:<»ther  <hanictei"s.  iu  the  .-errated  ventral  spine,  lanre  nnndx.'r  of  iranine  teeth,  greater  lei^gth  of 
se<M)nd  anal  spine,  in  the  color,  the  relative  development  of  the  2  ofjercnlar  ridgts,  and  the  absence 
of  blai'k  <Milor  in  the  mouth  <'avity. 

MtloHiNttnmn  nri/;/rru,„iii\U'Ti  iV  <  ntiiit-r.  I'nn'.  \\  s.  Nat.  Muv.  XIX.  IHVM*..  41ti.  1*1.  XXXIX.  fi|r.  3.  AlbatTOM  tationa  SfTS 
and  3476,  off  the  Hawaiian  Islands,  in  275  and  298  fathoms.     iTyp^.  No.  -1773*2  IT.S.N.M.) 

Family  L.\.  SKKK.\M1).4:.— The  Sea  Basses. 

Body  oblong,  more  r»r  less  eompresstMl,  oiven**!  with  a«lherent  scales  of  moderate  or  small  siae; 
which  are  usually  but  not  always  4-tenoid:  dorsal  and  ventral  outlines  usually  not  perfectly  correspond- 
ing: mouth  lUiNlenite  or  lar^^e,  not  very  obli<iue,  the  pr(Mnaxillar>'  pmtraetile  and  the  broad  maxillary 
usually  not  slipping  for  its  whole  len^b  into  a  sheath  fonne<l  by  the  preorbital,  which  is  usually 
narrow;  supplemental  maxillary  prest*nt  oral)sent;  teeth  all  e<mi<*al  or  pointed,  in  bands,  present  on 
jaws,  vomer,  and  {Kilatines;  gillrakers  long  or  short,  usually  stiff,  arme<l  with  teeth;  gills  4,  a  long  slit 
l)ehin<l  the  fourth;  pseudobran<*hi2e  present,  large;  lower  phar^-ngeals  rather  narrow,  with  pointed 
teeth,  separate  (except  in  Cetitrogeuys) ;  gill-membranes  separate,  free  from  the  isthmus;  branchioste- 
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gal8  normally  7  (iKTii«ionally());  ('lK»ekH  ami  ojR^rclt'sahvayH  scaly;  preopen-Ie  with  its  margin  more(»r 
le«H  nerrato,  rart'ly  entire;  the  opercles  UHually  endinji;  in  1  or  2  flat,  8pine-like  |K)int!i«;  noHtrils  double; 
lateral  line  single,  not  extending  on  the  eaudal  Hn;  skull  without  cranial  npinen,  and  usually  with- 
out well-<leveloi>e<l  cavernous  structure;  no  suborbital  stay;  |H>8t-tein|M)ral  normal;  Hecon<l  sulM)rbital 
with  an  internal  lamina  sup])orting  the  glol>e  of  the  eye;  entoj»terygoid  present;  all  or  most  of 
the  ril)s  inserted  on  the  transverse  processes  when  these  are  devel<n>e<l;  anterior  vert*ibne  without 
transverse  prot'esses;  dorsal  spint*s  usually  stiff,  2  to  15  in  numljer;  soft  dorsal  with  10  to  liO  rays;  anal 
(in  rather  short,  its  soft  rays  7  to  12,  its  s])ines,  if  present,  always  8,  in  certain  genera  { Gram  mist  hut\ 
Rypiieinw)  altr)gether  wanting;  ventrals  thcjracic,  usually  i,  5  (i,  4,  in  Piesiophm)  normally  developed, 
without  distinct  axillary  scale;  [)ectoral  well  developed,  the  rays  branched,  with  narrow  ba^e;  <'audai 
[)eduncle  stout,  the  tin  variously  forme<l;  vertebne  typically  10  -  14  =  24,  the  numlier  s<Mnetimes 
increased,  never  more  than  85;  air-bla<lder  present,  usually  small  and  adherent  to  the  wall  of  the 
abdomen;  ptoma<*h  ctccal,  with  few  or  many  ]>ylori«*  api>endages;  intestines  short,  as  is  usual  in  car- 
nivorous fishes.  (Jenera  (JO  to  70;  s|)ecies  about  4(X).  Carnivorous  (ishes,  chiefly  marine,  and  fountl  in 
all  warm  seas;  several  genera  fouinl  in  fresh  waters.  As  here  un<lersto<Hl,  the  Srrranhijr  comprise  the 
most  of  the  family  of  l*i'r(''nlit  iis  underst^xMl  by  (iiinther  and  others,  exclusive  of  these  with  imi>erfect 
[)seu<lobranchiH»,  thost*  with  1  or  2  anal  spines,  thos<^  with  the  number  of  vertebne  increase<l,  those  in 
which  the  whole  length  of  the  iiAaxillary  slips  under  the  preorbital,  and  those  with  the  anal  fln  many- 
rayed  and  the  cranium  shortened  iR^hind.  As  here  un<lerst<MKl,  the  .SVrraw/r/.r  are  essi»ntially  e«|uiva- 
lent  U^  \\\^  Sernimu If  \ii\i\  (irnmmintiit:r  of  Houlenger's  (Catalogue.  Even  after  these  eliminations,  the 
family  is  considerably  varie<l.  Of  the  many  recognized  genera,  only  'A  are  known  to  have  representa- 
tives among  the  Hawaiian  Islands. 

a    Maxillary  with  a  diHtinct  Kupplcniental  l>ont';  Inner  tefth  of  jaws  «lopri*Ksible  or  liingtHl. 
b,  DorKal  8pinos  not  more  ttian  9.* 

c.  Dorsal  opines  vni,  the  tin  divider! Pikrn,  p.  22U 

cr.  Dornal  spines  i  x IVephalopholix,  p.  221 

l>b.  Dorsal  spines  x  i,  rarely  x Eitinephtluf.  p.  2^:2 

€M.  Maxillary  without  supplemental  Imuu*;  Inner  teeth  of  jaws  not  deprossible  or  hiUKed. 

d.  Patch  of  tine  teeth  on  tongue:  angle  of  preopen-le  salient  with  enlarged  teeth;  maxillary  completely  waled;  third 

dorsal  spine  longest,  considerably  priKluced (httnttantfiinti.  \».  22.S 

dd.  Ko  teeth  on  tongue;  angle  of  preopen-le  rounded,  w  ithout  enlarge*!  teeth;  only  upper  half  of  maxillary  M-aktl; 
third  dorsal  spine  not  the  longest  and  not  pn»duced JWuilant/n'di'  \>.  22«) 

Uenai  124.  PIKE  A  Steindachner. 

B(Mly  elongate,  the  catidal  piHluncle  robust;  mouth  moderate,  the  lower  jaw  projecting;  maxillaries 
scaly;  teeth  small,  uniform,  the  inner  tlepressible;  preo|>ercle  (inely  serrate;  oj.>ercle  with  H  flat  spines; 
numerous  pores  on  \w8u\;  scales  large;  iatend  line  with  a  strong  upward  curve,  as  in  Aufhias;  dorsal 
spines  moderate,  8  in  nund)er,  the  third  highest,  the  (in  deeply  notched;  soft  dorsal  and  anal  short; 
caudal  short,  lunate;  iK*ctoral  long,  falcate;  vertebne  10  •  14.  Few  species  known,  mostly  from  deep 
water;  only  one  thus  far  known  from  the  Hawaiian  Islands. 

Pit/ a  .steindachner.  Sit/b.  Ak.  Wiss.  Wien.  l.XXI.  1874,  375  {liinulata). 

170.  Pikea  aurora  Jordan  &  Evermann.     Plate  XIV. 

Hea<l  2.5  in  length;  dej>th  3;  eye  5  in  head;  snout  4;  inten>rbital  fl.2;  maxillary  2.25;  I),  viii, 
13;  A.  Ill,  8;  scales  5-55-22;  Br.  7;  gillrakers  short  and  rather  weak,  alxjut  9  ^  5. 

B(»dy  mcMlerately  stout,  the  back  slightly  elevated,  hea(i  rather  long  and  pointed;  snout  depressed, 
the  anterior  profile  nearly  straight  from  tip  of  snout  to  (H'cij)ut;  mouth  large,  maxillary  rea«hin«z 
posterior  margin  of  pupil,  supplemental  l)one  deveIopi*d,  the  tip  broad,  1.5  in  orbit;  mouth  some- 
what oblique,  the  lower  jaw  s-trongly  i)rojei!ting;  teeth  in  broad  villiform  bands  on  jaws,  vomer,  and 
palatines;  tongue  naked;  eye  moderate,  high  up,  <*hiefly  al.)ove  axis  of  Inaly;  anterior  nostril  in  a  short 
tulje  at  ei\^*  of  pn»nasal;  1>osterior  nostril  small,  round,  near  upj>er  anterior  e<lge  of  orbit;  t^lge  <»f 
preoj)ercle  slightly  dentate,  esj)iM'ialIy  on  lower  arm;  ojwrcle  ending  in  a  broad  flap  with  a  weak,  flat 
spine;  pseudobranchite  rather  small;  inten>rbital  low,  very  little  convex;  cjiudal  |)eduncle  stout,  com- 
pressed, and  very  deep,  the  depth  equaling  snout  and  eye;  flns  rather  small;  origin  of  dorsal  posterior  t<> 
that  of  pectoral,  slightly  nearer  base  of  last  ray  than  tip  of  snout;  dorsal  spines  low  and  weak,  the  third 
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longest,  3.6  in  head;  .«r>ft  f>r»rtinii  of  <lorsal  «<uiK'what  elevate«l  an<l  |K)inted,  with  longest  ray  1.9  in  head; 
anal  simiiar  to  .«oft  dorsal  hut  smaller  an«l  somewhat  |M»sterior,  tifth  ray  2  in  head;  caudal  truncate  or 
slijrhtly  lunate;  ventrals short,  not  nearly  rearhiii};  vent,  their  length  1.75  in  head;  pcH'toral  rather  lonis: 
and  slender,  rearhing  orijirin  ol  anal,  its  icn^rih  alM>ut  1.4  in  head;  wale.**  rather  small,  finely  eiliate, 
somewhat  l«:>ose;  entire  head,  except  iFiterorhital,  snout,  and  under  parts,  s<*ale<l;  lateral  line  well  <level- 
o|>e<l,  complete,  with  a  stronjr  arch  above  the  |MMtoral  and  tlistinctly  d»»curve«l  under  la>Jt  dorsal  ray. 

Colorin  life  (field  No.  0'>.'{4- ).  top«.|  head,  up|K'r  half  of  anterior  |»artof  iNMly.and  whole  iKJ^'terior 
half  of  Inwly  pale  rosy;  lower  j>art  of  head  and  lower  parts  of  anteiior  half  of  iMnly  white  with  faint 
rosy  w:ish;  top  of  head  and  ha  k  in  fn»iit  ot  dorsal  vermiculat<'<l  with  jxrivnish  yellow  linen;  middle 
portion  of  upjK'r  jaw  yellow  with  a  hroad  Miiphnr-yef  ow  stri|»e  from  it  to  eye,  then  ha<'k  of  eye  to 
oj»en*ular  o|>enin>;;  a  narrow  sulj>liur  strip<' on  posterior  (mI^c  of  maxillary  and  continue*!  interrupte^lly 
downward  an<l  backward  across  che«*k  t'»  (»p  rclr:  a  few  small  yellow  s|H»ts  acro-^^s  cluH*k  In'tween 
the  two  stri|K*j;  tip  of  lowerjaw  y<*llo\\ ;  ytllMW  of  hack  in  alnMit  ♦>  indefinite  lines;  dorsal  jwle  rosy, 
spinous  part  j;re«Mnsh  yell«»w  at  base,  this  cxtriidiii'j  toward  tip  |M»steriorly  and  forming;  a  suhman;inal 
yelhiw  8tri|H*  ofi  soft  part,  narrowly  bot.l»M»d  al»ovc  by  rosy;  n-st  <W'  tin  rosy;  caudal  dark  n»sy,  |»aler 
toward  tip,  then  with  bla«ki>h  red  edi:«*.  a  L'neiii>h  yell«.u  strip<'  alon;r  Uj»per  and  h»wer  margin.^  nar- 
rowly t*<ljred  with  n»sy;  anal  \cllow  anttrlMily,  re>t  of  Hfi  pale  rosy;  |»ectoral  and  ventrals  pale  rosy; 
yellow  <»f  lower  jaw  bounded  Ity  ro>y.  re-t  of  jaw  and  chin  whitish;  some  examples  with  p<wterior 
half  of  side  with  xattend  small  LM»'eni>li  yellow  spots,  these  extemlin^  on  caudal;  eye  with  a  broa<l 
brown  Imr  throuirh  the  middle,  u  hite  abo\e  and  Udow. 

Color  in  alcohol,  j.ale  yellowish  white.  iJLditer  below:  Innly.  especially  fH)steriorly,(*audal,  and  soft 
dorsal  with  nnnierous  sniall  «li>tinri  brown  >jH.ts:  luad  pale,  a  white  line  extending  along  up|)er 
e<lge  of  maxillary  and  a<To>- rlu-ck  toop-n  niar  o|M-ninL'.  a  .-iinilar  but  h*>s  distiiHt  white  line  from  eye 
to  up|>^r  eil^e  of  ^ill-<»|M'niii'_':  iM-twien  ihe.-e  J  a  Tew  w  liite  specks;  all  the  fins,  except  caudal  and  soft 
dorsal,  plain  yellowish  white. 

Four  spe<Mniens  *<\  thi-  int»'!e-iiii.:  and  liand>Mme  :-p«'cies  were  ohtaine*!  by  us,  '2  at  Honolulu 
an«l  2  at  llilo.  Four  otli»Ms  an-  in  the  ciliectifMi  made  at  Honolulu  in  189.S  hv  Dr.  Wo«hL  where  it 
was  also  obtaijied  by  tin-  J///'//rov>  in  TMrj. 

/VXw.i  hn,n''it.,,  <t,\n<i.ir\iu>  T   -ir/h    \k.   Wi.ii.  I.X.X.  1,  :>7\  l^TJ.ati.l   I>.-nkv  Ak.  Wiss.  Wien.  XLVII.  iHXi,   pi.  VI,  t\g.  2. 

not  'irv>'' '/"""'"'"'<  iiiii  li«!i"i   III  Miiil^it'l.  Api'.  c.  4.  i;»Mitii<>ii.  I'sij.  Indian  Ocean. 
Pilcffi  nnrnin   lor-liin  iV   Flv'Tmiinii    I'-n'l    I     -.  Fi-fi  <-«rnm  .  XXH.  !'.•<•_'' A  |»r.  11,  1903),  176.  Hilo;  Jenkins^,  op.  cit.  (Sept. 

■j:i.  I'XK}..  4I»  1  H<.ii..liilii      -fi  .  •!•  r.  .>;.   .  It       Inn    l'.»    r.»"l   .  VJT  ■  Hi»n<»|iilu  ■ 

Genus  125.  CEPHALOPHOLIS  Bloch  ft  Schneider. 

This  irenU">  i'  <  !<•>-»•  t<t   /'/>ii,i./'h' /us,  tn»m   which  it  i*.  •Ii>tin;ruished  mainly  by  the  presence  of  9 

instead  «»f  II  'or  rarely  in    d<»r-al  <pin»*-. 

i 

/'>/)/i'i/'»/»/i'>//>  B1«M  li  ,v.  ">«  liii' i<l<r.  *>  *t    l<  hr  li.  .',1 1    Imi;    ,tr,i,i-.< 

B'fiinniif  Cuvi.T.  K«-.;ri.-  Aimnal    1-1    I.  II.  J7».    1«-I7    '.ill    l'r<M-    \«  .  Nut.  s«i.   Phila.  1>62,  2-^7  (re8trict**d  to  gitttatui,  etc.); 

not  of  Pl<Mh. 
l'rif}h,*(0ii  >\S}i\]\^>i].  Sill     Hi»-I.  C|;t»-    Fi^h<-^    II.lMJ    lv.'.»    f.h.ft.m  >. 

i^nn^ni'*  IttrtI''  i  i\\\.    I.    «■   .    I*»»i'>.    ICS      nnnf>ll  ihi       I'ufiii^.. 

}ffju]»h<irii<  IVk.'V.  .\nti    !.><■    Nat.  Ni«-f.  N    ^■      Xv  I"''.'.  "'"    ihihin^-. 

171.   Cephalopholis  arg-us  l>li/<h  iV  Schneider.     Fijr.  HK. 

Head  2.7r>  to  :i.'j:>;  .lepth  lM.'>  to  W.  I).  i\,  ir>  or  be,  .\.  in,  '.I;  wales  <.»  or  10-100-:}:^,  50  to  55  pores. 

B«Hly  nnwlerately  elonjzate,  the  head  rather  i>oijited;  m<Mith  lanze,  the  lowerjaw  stnMigly  projeetinjj; 
maxillary  ext»Midiiijr  considerably  beyond  eye.  its  tip  rather  wider  than  eye,  it<  length  2  in  head; 
pre<»iK*rcle  very  tiiiely  serrate,  the  .^erre  scan-ely  enlanred  on  the  rounded  angle;  middle  opercular 
spine  never  I  »wer  than  ujuht,  lower  n«»t  >o  far  back  as  up|H*r;  ojH'rcular  Hap  |K)inte<];  scales  of  head 
cycloid,  scales  of  IhmIv  stroFcjIy  filiated;  >n«»ut  and  maxillary  .*!<*aly;  teeth  in  broad  liands,  canines 
nuMlerate;  ^ill-rakers  S  or  \K  bcsi<lts  riidiments  below  angle  of  an'h,  nearly  a^  long  as  gill-fringes; 
third  and  fourth  dorsal  spiiies  lonje^t,  alniut  .I.")  in  head,  nuich  shorter  than  soft  rays;  |>ectoral  1.8  in 
head;  ventral  lM'-'^,  not  reachinir  \ent;  second  and  third  anal  spines  sulK?<|ual,  sh<»rter  than  soft  rays; 
caurlal  rounded. 


222 


BULLETIN    OF    THE    I'NITED    STATER    FISH    COMMISSION. 


(^olor  dark  purplish  brown,  paler  iHuileriDrly,  wilh  vpry  taint  paler  anil  ilarker  cniw  phailex  towani 
the  tall;  heail,  IxHly.  and  Hmh  i-<>vereil  with  fliiiall  hlue  fimto  rin^cil  with  l>lai'k;  anti'riorly  the  ii]M>li> 
form  rows  niniiliiK  Imckwani  ait<l  iipuaril;  lielow  tlicy  (i>rJii  Irre^ilitr  iunKitudinal  liiiii';  spirioiis  rlnr»ial 
adgeil  with  hrijihl  onin^;  Riift  iliirml,  aniil,  hiiiI  canilal  tflj^il  with  whitish. 

This  Bperief  is  iiiininnii  almtlt  the  rural  n-eCa  in  tlii!  umilh  seaii.  ll  ix  riN'onii-il  rmtn  Ilawiiii  liy 
Quoy  and  Uaiman),  liul  no  later  iibHervur  lias  fuund  it  aliout  tlieue  iHlaiulii.  Otir  dexorijitiun  is  taken 
from  ppecimens  Cnuii 


—li-plvtlniihalu  nrirm  Bliirh  &  SrhiieWiT 


N[ler 


BadiaHH4gMlal«'.  Blo-h,  Aiisl.  ViHln:  IV.  ;»i.  I'l.CX'XXlV,  ITBii:  iiui  nf  I.mi.n-u.. 
Cepkataplivlli  arum  Blntb  A  frbiivMrr.ftya..  Ii'litli.  ^11.  ItWl,  India. 

Bcrl.  At.  IW'.  KB. 
ArniiiiitiH«rfiufrrOir1cr&ValFiu-iunn«>.u|i.clt.. MS. Sandwich Imlnadi;  [Aij>[ivll.  Ai 

riK.  I,  IttW;  Ifwali.  Viiy.  m|uiilv.  ZiKil..  2»l,  i'i.  XXXVil.  IxJH  iriKiiin  <X'<-h 

AMnHMic.  P«>iw..r>%l-1.  Ill.nK.t.llSSiNfWCiiliK-HK  i(HiHn1«>ii,  Rt'ii.  IHilli 

BrtllKh  ArHV.  Ailv.  M-i.,  INlii  (Haiidwk'h  t»lHn<lK.  IMIj-iin-ln:  New  ciniiuii:  Ai 
flrrranu  (nHnriu,  Uiililbir.  Cat.,  I,  III,  I'M:  Kncr.  NinrHm.  Flwlw.  -a.  IWA:  Khiiiiii 

linU.liM:(iiinther,  Fhi'hcili'rsliiliav.  h.  1*1.  IV.  I(<~t;  MH<'li.i>-.l>r»i-.  I.tnii.  Si 

Aiii4ihI1m):  KIuikIiirit.  rlK'tirnilli.  Mivr.,  :i.  lw>t. 
£^iuiiAr(ni<|w('<>tNj>.  B1«:kiT,  NhIitI.  Tijilm-lir.  Iticrk.,  I.  INi:!.  XK  i  \xW  Tf  niHlt-)- 
Kphutpliidiit  orfH".  Hln'kcr.  Vcrli.  Akwl.  Amnl..  XIV,  N«.  i.  IHTJ,  .•;  Il'ju.t  liidiHii  J 

UX-XLU.  Nr.  a.  1H78:  liauvoRi'.  IIIM.  MbiI.k..  I'liiw..  In  (inindt'Iiim  Hint.  I 

IWI,  M. 
SrrranHigHllal-ii.  liny,  Fi»h.  Iiiil.,  :!1,  l-l,  VI,  1!k- :!,  IWS,  »iid  Fbuiib  Intl.,  Fixli..  [,  ».'i; 


Omn*  186.  EPIHKPHBLHI  Bloch.     Tba  Oraiipan. 

Body  Btiiut,  compressed,  covered  with  nmall,  i^lemild  wales,  whiith  arv.  often  Homewhat  eitilieildert 
in  the  akin;  sealed  of  lateral  line  triaiiifular,  uyi^loid;  soft  i>arta  of  vertical  liiiii  )^nt'rally  nidre  or  leiv 
sraty;  <-reTiiiim  narrow  above;  |iarietal  rreatjt  not  iinHliiced  on  frontalH,  which  are  wilhont  iraTiKvem- 
ridttv  iHjstenally;  fnmtals  witha  jirifceH!  or  knob  un  each  vide  iH'liind  inlerorliitui  area;  pn-maxilUry 
pnu'eswa  flttini;  into  a  not<-h  or  cavity  on  anterior  end  of  frontals;  |ireii|iercle  riiiHli'ruU'ly  n-rniti- 
l)ehind,  Its  lower  limb  (>iitire,  without  distinct  antnirse  sjilii?;  ojiercle  with  two  hImiix  i-pini-s;  no^^tril^' 
well  He|«nite(l;  inoulh  larite,  maxillary  larjie,  with  a  wi'll-<levclii|nil  cupplc mental  Ihiuc,  it:'  mirfai'c 
usually  with  small  waleH;  canine  teeth  few,  lar)^',  in  the  front  of  the  jawp;  cnlHiyiil  tivlh  of  inner 
series  of  each  jaw  deprcHi'ihle:  gillrakerx  i^liort  and  rather  few;  diin<al  spines  usually  II,  ran-ly  It),  nut 
Mlamentous,  the  last  ones  siiniewhat  nhorter  than  niiildle  ones;  anal  S[>incN  ft,  the  stsimd  nsually  the 
larger;  the  numUrof  soflraysTlotl:  caudal  fin  rounded  cir  lunate;  pyloric iiwa  few  (usually  111  tii^l); 
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pectoral  TOUnrlH,  shortish,  ripiirly  syii.iiiclrii-al.  of  I.i  l<>  ai  niyp;  ventrals  rarxlerale,  in^rted  below 
[lertoral,  flune  ('•Kfthir.  i-arh  with  a  ftrnnir  f'pinr.     S|^ii-i  vitj-  nuiiiproui<,  most  of  lliem  of  large  size. 
almuiHlinK  in  all  tlif  tnitii.-al  niv-,  u  liiri'  lli<-y  arc  valnalile  f><<xl-IiKhei<.     ThiH  is  the  larKexI  ami  mwl 
impnrtatil  p-mis  of  tin-  Srniiii-I:!,  anrl  iiw  s|KTii'«  ;iri'  riio^l  niilclv  liwlriliiiteil. 
Only  ime  sjiwit-f  kiinwii  (o  iHviir  aiiioiiir  tlir  Ha«aii«ii  IhIhiiiU. 

iTerita  Boiupartr,  liilr.  l'lll^«to  IVw'i.  Fxiinn  llnlli'ii.  III.  |<l.  I.  Iv-Cl  i-ii-yi'  -•inii:ni. 

//)i|»rt«.>lw ciill.  I'M-,  A.-.  Sm.  s.-i.  I'liilH.  i».ii,  ii;  .>. t„.i.i  h,.,.i(.„.,. 

.SrAiafom*  liill,  1.  r.  .n^.irJNno. 

IjOmiprm  (till.  (111.  I'il..  IWL^  M)  I  I'lhrifiirmir .. 

.VriHlVvy.  Ann.  l.rr,  NhMIM  \.  V..  X.|vTI,:y  ..;.....- 


172.  Epinephelus  quernus  >.■«!.■.     "  /Z..,."'''  ,,"'i^-     Kijrs.  Wt  an.l  90  u"v). 

intenirhital  4.(\^;  D,  : 


Illy  rli'valeil.  the  curve  from  lip  of 
.|il  ill  nritfin  'if  )<|<inoiiP  ilorBal;  lieai) 
ir  4.'>''.  ihf  lower  jaw  siighlly  pro- 
■lijre   .if  'irliit;  flii[>|>if menial   bone 


li  in  .-anlifiinn  Unrle  in  ja»>'  an.l  on  vomer 
■■I  iinii  miiine-liki',  c<i?)>rF»iil>le,  tvpeeiBlly 
1  jjiw;  [oiiiiue  nitliotit  Icelh;  eye  small,  in 
anlerior  liHlii'f  lieii'l.  ami  fnlin-ly  ali-'ve  axl"  nf  l>»ly;  int<T<>i'liiti>l  e\Ki>-i.-  i-onvex,  rnlher  bniw],  about 
half  iireater  (lian  i'yi>,  nn^nli'  ilo-i-  (iijji^tliiT,  tlu>  |"i>t(-iiiir  (lie  larjtiT.  vertimlly  ovoiil;  preopert-le  ser- 
rate. I'troriK'-:^'  at  the  anul<-:  .i|H-r.'le  witli  a  \-'i<a.  |><>inli-<t  xift  llap  an<l  :i  Hat  s].info,  Die  middle  the 
largest,  c-lcwr  l..lli.- I.iin-r  (lian  (oIlii-nii]«T.  l..«eri-.lyf  nf  <i|iiT.ie[*rrme  tiraiii'hioflegalfl';  ^ilrakers 
short  anil  r^tonl.  very  liliint  im  i-liurl  arm,  7  -  IH,  |i;4rii<lol>Tanehia'  well  ileveiujied;  tongue  long  and 
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jmiiited,  spoon-BhajM'd.  tree  aloDR  Ihe  piiiw*  ami  tora  tiiplMiui-  at  tip  ^reiilpr  Ilian  orhil;  fins  I 
r.riicit)  of  c!(ir*il  (rom  tip  i.f  sntnit  aboiil  eijiialidii  It'iijjlh  <•(  lit'ad;  durfai  fijiinpH  ptr'injr,  fmirlh  ami 
longext,  2.(>  ill  lieail;  last  dorr^nl  Fi|iim'  sliiflidv  linifnT  Ihnn  fiiniil.  nift  jmrtion  «(  ilnrsal  »imcwha 
vatd,  nninili'cl,  tlic  IniiiccKt  ravK  ei|iialiiit{  pnunt  ami  ey<';  ciitiJal  Fli^litly  niiiiiiltvl.  Ilic  ravf  1 
heart;  lirxt  anal  hjiiiii-  Kliort,  :U'f(mil  Htrring,  thirl  lonitest,  alxuit  <'<|iiii1iiij;  smml:  M>(t  |H>rtii>ii  of 
nmnileil,  the  iotifii-rit  my  2.25  ill  hcail;  vt'iitralw  wan-fly  rfarliiii^r  m-uI.  Lit  in  lirail;  |>wtiinil  li 
niunileil,  lHn-Rha|MHl.  ahiiiit  n-aehiiin  viTliiwI  at  venl,  li-njrlh  ii(  fin  i.T-i  in  lii-ail;  wall's  very  s 
anti  niiely  eli>iioi<l;  lateral  line  followiiitc  curve  of  Uiik,  ]»m'x  Mnall;  iihih',  opTrles.  iiixl  i 
ileiiwlv  i-iivernl  wilti  line  Willi's,  iint  rinr  jHiHicin  '<l   iiilemrWtiil  ami  Himiil  imknl. 

aitor  ill  life,  nearly  iinifnnn  il:irh-|>nn>1i^li  l>r„u'n,  t1>i>  lin»  <larker liMal  t>r<rti..]i>',  rlii-  U-lh 

ilarker;  a  <lark  sliaiie  alH.vr  niaxillarv;  irrejrnlar  [n'arly  wliitr  ii|Kit»  un  sirh',  arraiiv'l  parllv  in  vr 
roHP.  the  larKi'i't  lesH  IIihji  |iiipil,  the  sniiillest  mere  .lots;  lii'.i.l.  iiapi',  an.)  uh..li-  .l..i>.tl  lln  ini>ri>  <> 
»|><>Ileil;  i-anilai  1>n>artly,  >H>ft  <l.>i>'al  aii<l  aiiat  narrowly,  e<l)i<-<l  »i[li  uhili^'li:  veiilnil»  Mark;  |>i'<-l 
plain  liniwn.  In  olii  exainpleH  the  white  s|ii>ts  liTiinie  iliffiltm  ailil  liixajii-ear,  the  IkuIv  Imi'h 
leather  iitlor.  with  ]ialer  lilcitehe-. 

Color  ill  aU-olml,  ri.'h  ilark  l.ro«n  on  li.-a.l  ami  In-ly.  x,M.r«-ly  r^ovensl  with  hinisli  «hL(,. 
ami  apecks;  similar  !>|Hi|a  on  spinoiL"  ilorxal;  anal  anil  spinous  tlon^al  narniH'ty  iMl(i:e<l  willi  ilirty  i\ 


veiilrala  hlne-hlaek;  |>ei'toral  si|i'>ky,  [miei 


—Eplvfjihrl'i 


I'aiidal  darkest  distnlly,  with  a  hnmil,  [mle  I 

Thin  Hpei'ies  is  rather  scane  in  the  Hawaiian  niarkel!<,  Hherc  very  hirui'  i'xaiii[ 
are  omtKionally  fm-ti.  (hir  i^itleetion  iimlaiiiH  4  s|>ecinieiis,  noni^  of  lliein  lull  \ 
nhieh— No.  0:«SI,  I5i  ini'htM  lonK-oiir  life-rolor  iioles  were  niaile.  Tlii.*  «il-  oI,i 
liilii  market  June  Hi,  IMl,  at  whidi  time  '2  other  s[ie(iiiieiis  were  ohtaiu"!  hy  n 
Kailiia,  nml  Ihi-re  are  2  niHi'iini-ns  in  tin-  col  led  ion  of  Dr.  Jciikiiis  ..l.laitieil  dy 
The  siiixlr  s|H'cinien  ol.lairicil  by  Mr.  Alviu  Se:ite,  an.l  ii|Hin  wlii<-1i   lux  .lexi'ripti 

IwHtii,  »-«.-  sii'im'.!    hv  I AniiuM   !i.   HK)|.     The  c]«iUi-   wa-   also  ol.tiiinc.l 

Honolulu,     <)nr-'i«-.'iii.eLis  iiirn;cMn  length  I.Min  :i.7.'.  to  Ki.r.  imiies. 

There  i"  a  s[<eriincii  nf  l-:p;„.',.l>.lu.-<  ii,  tin'  ['hiUi.lelphia  .\ca.lcniy  (No.  l:!.| 
Townwn'l)  thai  is  j.roliahly  thi»H|iti'ies.  It  wiis  wrc^njily  iiiciilitie.1  « ilh  !■:.  Ji-M-iy 
Mr.  Fowler. 
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TT.K-.  Ai',  Nnl.  Si'i,  Pliil.i,  IWU,  .-«:  ill..ii.iiiili.,:  ii..ti>r  F..n*iiJ. 


Osnai  127.  ODOVTAHTHIAS  Bleeker. 


I!.i.lvsln.nKlv.-.....i.rHs«,Hl:  s,-,i 
strjijilil  ai..l  .■M.-n.li.iK  aii.n,:  ru-i 
pxpowii:  jiiws  «-ilh  villitririii  In-tli 
(■alutiiifs,  mill  Ii>ii>!iii';  lii-:iil  >i-:ily.  i 
..n  Ih.'  l<n*er  l-mK-r:  <.|--nl.-'  «-i 
t.rflm'hi:>'  ].n>.'ii1:  uillr:ik.-tv  v.-ry  I. 

poiiih-il.  ><tll>t<>' Iri<-:il.  niy<  1 


H.fC   ; 


li.T  liiri;!',  ciliul.'cl,  siiio.itli;  liilt^nil  tine  i-onipicU',  Ihf  IuImw 

■   uulir.-  Hill.':    II Ill  nilliiT  laore,  jimtnirtili';    iiiaKJilary 

iirn.l  .■iiriiiif^;  liirKf,  i-li irnr.it.-  iKiti'lKn  <tt  t<^'tli  on  voriivr, 
,L'  ilii-  iiiaxilUiry;  imi'iM-ri-li' wcrraUil,  Hitlioutantronieteelli 
|iiMi'>:  i:ill-tiipiii1iraii.>s M'^ianitc;  7  liraiichioKlt^lii;  [)wu<li>- 
I  -Ii'tiiIit;  11  pitij.'li'  linrsal  tin  willi  \,  13  rays,  the  spinoiw 

-h'lii,  Mii)i  III.  7  mys;  i-:)!)!!;!!  Htiaivhmlt';  [xi'lunil  oIiIiifv- 
.  l-j.m   [B■l■lll^:ll^i.  .liw  l<>j;Hl»-r.  iiiili  wilh  a  strung  E[iinc. 


ikiiiM.      \'\:>U-  XV  anil  tijf.  HI. 


s.  l-t7-l'):  i'.  l.:ll  in  lit^l;  V.  aljoiit 
^.-:  inaxithirv  n-aHiing  l'<  Mow  mi< Idle 
t.r. liiiM.-i.l:'  7:  Killmkew-.n  lower 


[iriiji-ctink:,  jiisl  .'ntering  pntliic:  ii]>|ier  jira&le  of  heail 
lit'iii't'  111  iia|K>  sli-<-|i  nii'l  altii'isl  »4Riit;lit,  in  oiu<  (i|ieriMien  rather  proini- 
.■<1riiM;.'ly  1<nli-iii'.':il  iKi[i'iii  front  of  iliin«li<|nne!>;  profile  of  I wrk  straight 
trriiir  nivf  ■>(  >-ifl  ilorsal,  from  h^ri'  ih-wewliiiK  toratidal  iiednnd.?,  the 
,'•'[  uilli  1i|i  -'r  ><iii>iil:  vcntr.il  profile  kiw  iiinwic  aixl  l«9W  an^lar  tlian 
i.-s.  ilii-  nii|»T  till'  liirui'r;  l"wor  part  of  eil|n-  i>f  opemie  i»er™ted;  ar^^ 
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of  preo|)ercle  witli  1  or  2  Htnall  opines;  l)oth  vertical  an<l  horizontal  niar^inH  of  [)reoporcle  serraUnl; 
preorbital  entire,  edge  of  suborbital  hidden  by  Hcales;  teeth  in  sides  of  jaw  minute,  in  villiforni  bandn: 

2  small  canines  in  front  of  upper  jaw,  2  to  6  in  front  of  lower  jaw;  first  dorsal  spine  sliort,  less  than 
eye;  second  more  than  twice  as  long  as  first;  thinl  nearly  twice  second,  prominently  longer  than  the 
succeeding  spines;  fourth  spine  1.^56  in  the  third;  spines  from  fourth  to  tenth  decreasing  n»gularly  in 
length,  tenth  1.25  in  fourth;  soft  dorsal  somewhat  rounded,  longest  rays  ecjual  to  fifth  spine;  first  anal 
spine  a  little  shorter  than  first  dorsal;  third  anal  spine  equal  to  second  dorsal,  slender  and  a  little 
longer  than  second  anal  spine;  soft  anal  short,  medium  rays  longest,  a  little  longer  than  longest  rays 
of  soft  dorsal;  caudal  rather  large,  deeply  forked,  longest  rays  ecpial  to  length  of  luuid,  longer  than 
hmgest  dorsal  spine,  lower  lobe  a  little  smaller  than  upper;  ventrals  longer  than  ]>e<*torals,  alwmt 
equal  to  hea<l,  acute,  second  ray  longest;  pectorals  ]X>inti*d,  me<]ian  rays  longest;  all  |>arts  of  the  hca<l 
and  bo<ly  except  the  preorbital  and  jaws  scaled;  scales  ctenoid  and  ciliateil;  lateral  line  strongly 
arche<i  anteriorly,  l>eginning  alx)ve  up|>er  end  of  gill-cleft  on  eighth  scale  Ik'Iow  the  dorsal  spines,  the 
highest  part  cm  the  fourth  row  from  the  back  an<l  on  the  twentieth  from  the  ventral  me<lian  line. 

Color  when  fresh  (Xo.  01^61)  omnge-red,  side  and  back  nearly  bright  golden;  tail  and  breast 
shaded  pink;  a  golden  stri])e  from  eye  to  tip  of  snout,  lK)rdere<l  all  around  by  crimson,  the  crimson 
lines  meeting  across  snout;  lower  lip  crimson;  chin  golden;  dorsal  spint«  golden,  their  bases  olive,  the 
membranes  mostly  (Timson;  distal  half  of  soft  dorsal  golden;  a  crimscm  8tri|>e  along  base  of  dorsal, 
same  shade  covering  most  of  lower  half  of  fin  except  as  rei)lace<l  by  dark  olive-gri»en,  which  forms  a 
strij)e  above  the  crimson  stri{)e  and  irrt»gular  blotches  al)ove  that,  leaving  2  irregular  rounded  siM»ts 
of  the  crimson  ground  color  within  the  green;  an  olive-green  crf>ss  blotch  at  Imse  of  tail;  caudal  golden 
at  tip,  middle  pink,  outer  rays  bright  crimson,  Imsal  half  of  fin  mostly  soirlet,  the  orange  and  red 
irregularly  place<l;  pectoral  8hade4l  in  gold  and  orange;  ventrals  and  anal  same,  spines  pinkish;  iris 
golden,  ringi^l  by  purple. 

Color  in  alcohol,  ])lain  re<ldi8h  yellow  (red  in  life),  dusky  on  scaly  i>art  of  base  of  soft  dorsal  and 
of  jK^sterior  part  of  spinous  dorsal  and  alxjut  base  of  (*audal.  Color  in  life  pale  orange-re<l,  the  dark 
areas  clear  olive-green. 

This  si)ecies  was  obtaineil  at  Honolulu  (Jenkins,  Wood,  Jordan  an<l  Evermann,  an<l  the  AifHilro.v<), 
Hilo, and  Kaihia.  It  is  taken  in  rather  deep  waU»r,and  is  at  times  common  in  the  Ililo  market.  Our 
mimerous  specimens  are  7.5  to  0.5  inches  in  length. 

Anthinn  /utripinniii  JonkUiH,  Bull.  U.  S.  Fish  Comni..  XIX,  lHd9  (Juni'  8,  1901),  3.S9.  Ilik'.  3.  Honolulu  (Typ*-.  No.  4%9.'S.  V  s. 
Nat.  MU8.,  Coll.  ().  P.  JcnkinH);  Jenkinn,  op.  oit.,  XXII,  1902  (Sept.  2n,  1903).  450  (Honolulu):  Snydi-r.  op.  cit. 
(Jan.  19,  1904).  627  (Uonoluln). 

Oennt  128.  PBETJDAKTHIAB  Bleeker. 

Scales  small;  jaws  scaled;  lateral  line  sharply  angulatt^l  at  base  of  caudal  i>e<luncle;  not4*eth  on 
tongue. 

l*ftniftanthi<ni  RWvkvT,  PoIhs.  Reunion  ft  Madapa-Hoar.  in  Nod.  TijdH.  Dierk.,  IV.  i873,  94  iplnmt(.'rtim). 

174.  Pseudanthias  kelloggi   (Jonlan  &,  Kvermann).     Fig.  92. 

Head  2.5 in  length;  depth  2.5;  eye  4.5  in  head;  snout  3.0;  maxillary  2;  interorbital  5.4;  D.  xi,  15; 
A.  Ill,  7;  1*.  15;  scales  4-:W>-10;  gillrakers  16  \  A- 

Body  short,  deep,  and  compre8se<l;  dorsal  outline  greatly  arched,  profile  from  origin  of  spinous 
dorsal  to  tip  of  snout  ne^irly  straight,  l)eing  gently  concave  over  interorbital  s[>ace;  ventral  outline 
nearly  straight;  caudal  i>e<luncle  compresse<l,  its  greate.«^t  depth  8  in  head;  hea<l  longer  than  deep; 
snout  bluntly  p(Mnte<l,  lower  jaw  prominent,  slightly  the  longer;  mouth  large,  nearly  hori^.ontal;  a 
narrow  Imnd  ot  small,  sharp,  conic  teeth  on  palatines,  a  small  patch  on  vomer,  a  band  of  cardifonn 
teeth  on  uj)jH»r  jaw,  a  narrower  band  in  lower  jaw;  several  large  canine  teeth  in  each  jaw  anteriorly, 

3  of  these  close  together  on  middle  of  each  side  of  lower  jaw,  these  hooked  back  wan! ;  fi  or  8  large 
I)ores  on  lower  si<le  of  mandible  and  several  on  up})er  j>art  of  snout;  maxillary  reaching  to  i>osterior 
inlge  of  or})it,  its  greatest  width  1.5  in  eye;  edge  of  preojx^rcle  al>ove  angle  and  e<lge  oi  ojx'rcle  Ih*1ow 
the  up|>er  middle  of  base  of  |K»ct/)ral  denticulate;  2  broad  opercular  spin€»s,  the  ui)per  the  larger;  eye 
anterior,  its  lower  e<lge  on  line  with  upper  })ase  of  pectoral;  fins  large,  the  second  soft  dorsal  ray  and 
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ii|>|HT  rjjX'f  iii'iKT  i-aiiilal  loin-  liciiiL'  priKlui 
half  il«  U'nirth  ln-y.-ml  n-sl  -.i  lin;  .l.ir..:il  fipi 
ln'illK  llie  hit(lK*l,  '2.^  iji  lii-iiil;  !««■  ■!  "]iiiin 
fourth  ray  ;l..i  in  h.ii.l,  Itic  l:ist  my  i.4  in  f..i 
a  filaiiii-nl,  Iml  rmt  m-arl; 
wrft  ray  t<>ii)^->=t.  2  in  Ijiiv 
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il  iiirli  OH  a  tiliinii'iit.  iIk'  iloFNtl  tilami-nt  lieint*  pn>du(»l 
F'  v'lniit  iiii'l  AnHia,  lh«'  lirxt  H[>ini-  2.;t  in  third,  the  fifth 
iliir^^il  1.1-1  in  lii-u.1;  liaM' of  M>fl  diirval  2.:t  in  head,  ilc 
li:  i':iii<lal  tnirii-ul.',  Ilii-  l.iwt-r  rayx  i>nHlim>.l  Hlightly  a" 
iiilffxt.  2.-')  in  )i«ul;  seconil 
uri).'in  of  i^ift  aniii,  thecigiith 
•(■■ni'iii.in  rvj"iilar»e 
with  fnml]  nultf:  later 


.r.|.T 


inaxilli 

iiarn<«'  [.r<-orhita1,  wlii.li  i^  n; 
half  l<-nt.'lli  uf  si'li'  <.i  lu-a<<; 
wtraleii,  oiii'  nr  niuri'  strnnir  .' 
no  ktrlH'is;  i;ill-in.'rii1>nini'!<^:('; 
wholi-  l.-ni.'lliof  .ij«-n'l.-;  |"^t.i 
tilt'  fonrth;  ;-illraki-r!'  lone:  ■•ni 
lin  uontinuou^;  x,  it  to  15,  the 


Kl ACAMHJli.t:.   -ThL-  Caialtifas. 


MJili  -!u:ill.  lino,  nmi-li  M'al.-s;  ail  ]«rtH  of  the  hody 
■  liiiffly  :^i;ily.cacli  scale  uilli  :i  nion-  iir  li-wi  developed 
n  tile  yoiio^';  heiid  deep:  inoiiUi  laive,  very  ohliipie, 
iiH!",  moHT,  and  ]Kilatine;  none  on  the  tontriie;  pre- 
iiil  sTi]ii.li>iiienlHl  lioiie,  not  Hlipping  under  the  very 
p  Milmriiital  i-tay;  eye  very  larv^i  forminft  aliout  one- 

I'liii;.  filit-like,  cliw  to  eye;  preiipercle  more  or  legp 
I';  i>]HTi'li'  very  short,  endin);  liehind  in  3  or  3  points; 
islhniiis;  i>seiidolininchi:e  very  lariK',  ext«ndinK  alonp 
lid  vvry  i^lior),  the  ojierele  Hmnll;  kiHi'  -1,  ^  >'l't  Iwhiinl 
iii'nii  iim'  ei>ritiniirin)>,  not  ex  lending  on  cauilal;  don«l 
e  in  a  j-roove;  ana)  ii,  U  to  15;  soft  part  long,  mmiUr 
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to  soft  <lorMiil,  Hpint'fl  strong,  wntrals  very  larjrt*,  thoracic,  i,  5,  close  toj^cther,  in  advance  of  !>asc  of 
IKM^toral,  joine<l  to  Ik'IIv  by  a  nicnihraiit»  which  incloseH  a  j?nM>ve;  no  axillary  i)roccss;  spine  stronjr: 
|)ectoral  Binall,  i»oint(Hl,  not  synnnetrical,  of  19  or  20  rays,  the  upjH'r  lonj^ist;  caudal  fin  tnnicate  or 
Innate;  spines  of  fins  generally  rou^h,  with  small  st*rne;  air-l)la<lder  large;  pyloric  C(eca  few;  verte- 
hne  in  retUiced  nnnil)er,  9  or  10  }  K^  =  22  or  2lj,  the  first  vertebra  l)eing  very  small  or  absent;  tnins- 
ver«>  }>roceKs  l)eginning  on  seventh  (sixth)  vertebra,  the  la*^t  2  precaudal  bridgtHl  m^ross;  riKs  attached 
to  the  transverse  jirocesw^s;  ef>ij>lenral8  al)sent  on  last  '.\  precaudal  vertebne;  8U[)nuM'cipital  crest  very 
low,  <Mjntinue«l  forward  to  over  front  of  orbit,  where  it  is  joined  by  the  parietal  crests;  process<'S  ("f 
premaxillaries  mo<lerate.  Carnivorous  fishes  of  the  tropical  sea*»,  chiefiy  in  deep  waters;  mostly  rose- 
coIohmI  in  life.  The  family  is  a  sharply  define<l  group,  not  close*  to  any  other,  but  the  afiinities  on  the 
whole  seem  tt»  be  nearest  to  the  Strnftiitiir  and  their  tropical  allies,  (ienera  2,  sjK*cies  alniut  10. 
Only  1  genus,  with  .'5  species,  known  from  the  llawaiin  Islands. 

Genus  129.  PRIAGAKTHTJB  Cnvier. 

Scales  very  small,  HO  to  100  in  the  latend  line;  lM)dy  oblong,  more  than  twice  as  long  as  <leep" 
preoiX-Tcle  with  a  spine  at  angle;  interorbital  area  externally  transversely  convex,  the  cranium  its<*lt 
transversely  concave,  the  elevation  Ix'ing  forme<l  of  fiesh;  a  conspicuous  foramen  in  the  interorbital 
area;  lateral  line  extending  upward  and  backward  from  upiK»r  angle  of  gill-«)|>ening  toward  second 
dorsal  8}»ine,  below  which  it  changes  its  course,  following  outline  of  ba<*k  to  end  of  <lorsiil  fin,  thence 
direct  to  midtlle  of  caudal;  anal  fin  rather  long,  its  rays  about  iii,  14;  <lorsiil  rays  al)out  x,  I.*^. 
Si)ecies  rather  numerous  in  the  tropical  was;  'A  known  fn>m  Hawaii. 

7V<Vir»ii|i//*Mic  Cuvier,  R6gne  Animal,  E<l..l,  II,  281.  1S17  {marrnphtalmmt). 

n.  Scales  relatively  larjfe,  s.'V  to  90  in  lateral  line nlnlnnn.  \*.  i'ln 

an.  Sealefft  small.  UK)  or  more  in  lateral  line. 
h.  St^aleH about  ll-100-.'>3;  head  alM)Ut  3  in  length  to  UiM'of  eainlal;  interorbital  eoniparatively  wide.  \\A  in  eye:  gillrakers 

about  20  Ix'low  angle enu  iitatna.  p.  •J2'.« 

lib.  .S<*ales  Hmaller,  alK»nt  12-lir>-l.V.  head  shorter,  aliout  W.A  in  length  to  iNise  of  caudal;  interorbital  narrow.  uImmU  I  in 
eye;  gillrakers  alMiut  27  below  angle im  <ki.  \*.  L';il 

176.  Priacanthus  alalaua  Jordan  <fe  Kvermann.     ''Ahthiua;''  ^'Ahdmnm.''     Fig.  \K\. 

Head  3.2  in  length;  depth  2.65;  eye  2.4  in  head;  snout  .'?.(>;  maxillary  2;  interorbital  li.H;  J),  x,  14; 
A.  Ill,  15;  scales  l.'i-85  to  iH)-45,  70  pores;  Br.  0;  gillrakers  aUnit  22  on  lower  arm. 

Bo<ly  short,  deep,  comprt^ssed,  ovate;  u[>i)er  profile  of  head  nearly  straight;  snout  very  blmit; 
mandible  prominent,  j»rc»<luce<l;  mouth  very  oblicpie;  teeth  small,  sharp,  in  bands  on  jaws,  vomer,  and 
palatines;  tongue  rounded,  free  in  front;  maxillary  reaching  almost  to  front  margin  of  pupil,  it,s  greatest 
width  2  in  eye;  e<lge  of  preo|x»rcle  finely  serrate,  with  a  sharji,  fiat,  serrate<l  spine  ilirectisl  ba<-kward 
at  angle;  margins  of  int<*ropercle,  8ubopercle,^and  ofn'rele  entire;  oiM^rcle  with  an  obscure  fiat  s[)iiu»; 
interorbital  s|»aee  slightly  convex;  eye  very  large,  its  lower  c^lge  a  little  above  base  of  [x'ctoral  and  in 
line  with  axis  of  iMnly;  nostrils  small,  closi>  together,  the  anterior  with  elevate<l  rim;  pos-terior  n(K<tril 
oblong,  w-ith  broad  flap;  gillrakers  rather  slender,  alM)nt  22  on  longer  ami  of  first  arch,  longest  about 
3  in  eye;  origin  of  spinous  dorsal  over  upjH^r  base  of  i)ectoral;  dorsal  spines  rather  tmiform,  the 
longest  al)Out  equal  U)  orbit;  soft  |>ortion  of  dorsal  somewhat  elevated,  rounded,  fourth  ray  1.7  in 
head;  anal  sj)ines  rather  stnmger  than  thost^  of  dorsal,  thinl  the  long(»8t,  1.1  in  orbit;  soft  portion  of 
anal  similar  to  that  of  soft  dorsid,  rays  of  alM)ut  w\\m\  length;  caudal  truncate,  the  niid<ll<'  mys  slightly 
greater  than  orbit;  pe^'toral  short,  bluntly  jHiinted,  not  reaching  tip  of  ventral,  length  1.4  in  hca<l; 
ventrals  longer,  just  Reaching  liase  of  secoml  anal  spine,  their  length  1.2  in  heiid;  ventral  s[)ine  alxnit 
1.25  in  longest  ray,  or  1.7  in  head;  scales  small,  firm,  and  rugose,  those  of  lateral  line  s(Mnewhat 
enlarged;  entire  head,  as  well  as  l)ody,  densely  s<'aled;  lateral  line  rising  abruptly  for  (>  or  7  pores 
from  gill-opening,  thence  concurrent  with  })ack  to  caudal  jK'dimcle. 

C'olor  in  life,  silvery,  light  olive  aUive,  somewhat  flushe<l  with  n^l  in  irregular  blotches;  cliiti  hmI: 
spinous  dorsal  olive-yellowish,  esjK^cially  on  e<lge;  ventrals  bla<'k,  rays  whitish;  fins  tinspoitcd. 
Young  of  4  inches  in  length  are  ciirty  gray,  browner  above,  with  no  trace  of  rt^l  in  life;  sotnc  brown 
8|M)ts  along  lat4'ral  line;  fins  dusky,  anal  and  ventral  darkest;  iris  a  little  brownish-nMl. 

Color  in  alcohol,  plain  yellowish-white;  sjMncais  <lorsal  and  anal  somewhat  dusky;  ventnil  mem- 
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hnin,-..  Ma.  k  lli<  m^H  «li.lc  ll,  r  In.-  |  il.  ^<ll  ut^).  ulnl.  ]ti  s.m«.  exainpU-^  itit  .'oUir  it.  miu'li 
111  in  Hiifliiil  wjlli  r("l  .■»)*!  ulh  »1»i\t  lli^  r  i  jmlf  r  jml  iii  r.' .-latir^'.'iil  than  in  (lif  "thiT  (.[lecits; 
lini"  nni   iiiie']HiIlcl    tin -inii  iiii  I   ivhI  .-.l^ivl  uitli  p  I  kri    ii]  [ht  li]>>MM<'ii;  ventral  ineiiibmnt.' Mack, 


178    Pnacaiithusi  r\ieiitatus   I 

II  a<l     111  I  iviii     I  111      ' 


-in •  I   r>-il 


1.  iigrr  III  in  vj  ni      n 


••ttfilM."   Fix-W. 
hital:i.J;   0.  \,  l;f; 


it  .0  !»■ 


inl  minus  .'s.'iily  aii.l  xJinilKrly  .-urveil;  h««il 
I  iiilK  [n  iiiliit:  Inn.T  j:iu' vtry  prominent,  t^ronji 
i>  <U  Mllit.inii  ItM'tli  .III  ja«i>,  vniiifr  and  pala' 
III  I  ii|  il  il"iiit  'M  U'l.m  uncle;  t.ingne  l>roa.l, 
l„.  1  I  111  >l,  it.-  Kfti""'^t  «i'l">  i-lightly  m.ire  Ihan 
1^  II  >  liiu-  «iili  axiH  ..f  IxhIv;  tiiix  mixlerate; 
till  --I  iniD  ralliiT  iilLort,  ritimt,  and  hlnnt,  their 
ft  I.  r  i]  n  unikil,  lungii't  nly  1.75inhea<l|  i-auilal 
F'liLiif-  rii„<K'<';  loiiKei^t  ppint?  2.tt  in  lltuul,  Itingcxt 
M.  it'j  1  ii^th  1.75  in  lim.l,  l.ingeft  my  sliKliUy 
I  .nl  till  rt,  Urrsiii,  ifingesl  ray  1.9  in  li«ul,  not 
iilI  Mt\  n.iifili,  the  e.viNi«il  |xirtii>n  triiintculaT, 
r  iil^cN  flniiiiiiiy  totitheil;  lateral  line  complete, 
■nmj!  "Il  irjily,  Mlowiii},  l;{> proximately  thecurva- 
r  il  luniin)-  in  a  broa<l  an».'l«  at  l)ase  of  cau.lal 
I  caii.lah  preorbital  tuolhe<l  or  rugose  on  both 
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-.thci, 


liluiil  i<|iii 


iiigk-.  \hU 


itii  H  r'troli);  ni>;i>ae  h>utlii-<l  n\ 
HpiiH!  vuryiiiK  iiiiirli  in  iliffi^rent  iiiilivhluali':  ImviT  til(^>  of  ■■iH.Tclf  tu.jHie<i. 

AimtluT  fxadijilf  hrh  Urii-lLl  nil  in  lite,  niolllnl  with  silvi-ry  white;  lUrk  nil  ciilur  foniiiiii:  iilmul 
6  vertical  Imiv  im  Mc  of  l>uck  aUi-niatiiiK  with  fairitir  hnrs;  (1i>rya]  and  (-.itidal  nvy,  ii|>fitlcil  witli  bliniil 
nil,  »pi>U  Himit,  Miiinllt'^t  Htiil  jiiuft  (liflinct  on  cauilal;  [let-tdrul  anil  wiitrali'  rosy;  iriD  without  <Urk 
Hjiots  or  <lark  HliadiriK;  iris  and  jawx  deep  rtit.     In  ivinii'  cxniniileH  Iht!  dark  siwits  htv  liirfit'. 

Ck>lor  in  Hii'c.hi.l,  [jlaiii  ydlowii-h  white,  dunky  alKive,  silvery  twl.jw,  fins  all  yellowit-h  white; 
Hpiuoiis  dorsal  siinii'whut  dusky;  snft  dorsal,  anid  and  I'andnl  with  iMinienini<  Hniall  dark  (liliioil  red) 
s[>otB  on  the  mendiranes,  their  eiljtes  narrowly  bl«rk. 

Theah<ive<lewri|ition  taken  chieHyfrnni  a  »i «■<■!» len  (No.(i:!HMt)  1».S  ine hen  long  from  Honciluiu. 

Color  in  life  (note  t.y  Dr.  Jenkins),  head  and  ImmIv  made  up  of  iiKittlinpa  of  liright  rt-d  and  white;  " 
irin  white  with  l:ri(;lLl  re<l  blotelies;   doiMit  motlle<l  with  n-d  and  wdiitf  and  covere"!  cm  jHWlerior  jior- 
tiim  with  mure  ur  teHsdistinet  n-d;   anal  similar  in  eolor  to  doival;   eandal  r«d  with  rows  of  distim;t 
darker  ml  sjiotii  on  ineinlirane*):  iiecloral  twle  red;  ventral  white,  with  re<l  mottlinics;  inside  of  mouth 
white,  with  hn^ht  reii  hlcitdii-s. 

Color  ill  life  (Porlo  Kiean  si«-timeiis),  Ixxly  silvery,  washed  with  nnfy;  Iwek  with  5  orttsaildle- 
like  blotches  e\tt.>ndin)i  on  side  to  Ik-Iow  lateral  line'  under  jmrts  ni"V'  vertical  tins  with  ]iale  base?, 
brighter  diHtalh    caudal  1  Wk-edtR^I    tiectind  an  I  ^enlral  r  >b\    tht  vintrals  hldik  tinted 


ifaliHilIai.'l>pCiU). 


u  the  Ualapa)i;oi)  and  Wivt  I  tidii-f  and 
not  tie  cliHtingui^iheil   rrtini  the  West 


Wo  have  luiniiared  our  numeroutt  i^iiei^inienij  with  other 
eaii  deUwt  no  diCfvn.-ni-et).  The  I'adlU-  si^eies,  I',  •■•inilitiiu 
Iiuliao  epetieii,  1'.  rnuntnliis. 

Thiij  in  a  ti))eeiea  of  wide  distribution,  having  been  reeorded  from  HI.  Helena  and  the  Canaries,  the 
West  Indies,  the  <ialaiuigiii>.  and  the  lluwaiian  Inlands.  In  the  West  JndieD  it  ih  known  luojon,  ojndo, 
and  <»tahifa.     Among  the  Knfilish-wj'eakin)'  i>eo|ile  it  is  mlleil  big-eye.     StrLfts  says  of  the  yunnj!: 

"  During  the  month  of  .'September,  1873,  an  ininienHe  shoal  of  tho  young  of  this  sjieeii's  entered 
the  harbor  of  Honolulu.  The  largest  of  them  did  not  exeeol  Itj  inehii"  in  leiij^h.  Thin  shiMling,  wo 
were  told,  has  oecurreil  a  numU'r  of  times,  bnt  at  muvrluin  inli-rvals.  The  omiiiw  of  the  'red-fish,' 
as  they  are  (Tailed,  forexhadows  in  (he  mimls  of  the  simple  natives  the  sieknesB  and  death  <if  some 
memlierof  the  royal  fandly;  and,  on  aci'ount  of  the  pliant  disiMisition  of  the  Kanakas,  the  propiie^'y 
is  usually  fullilliil.  Ifut  the  (isb  are  by  no  means  nnwelirome  vinitantK  to  the  conitnon  p«!ople,  who 
are  busy  eatehin^'  them  ni).'hl  and  day  tui  long  ag  they  remain.  They  are  dried  and  eaten  without 
(Ttoking." 

This  fish  w-ecns  to  ln'  very  abundant  anion;;  the  Hawaiian  Islands  and  ia  represented  in  our  fol- 
lei'lions  by  a  fine  series  of  :fd  c^ieeiniens,  i-anging  in  length   from  4  to  11.75  inches;  of  these,  7  were 


.'oIL-i-r.-.!   I.y  Dr.  Ji'iikiii 
Nu|>o<i|iii<i,  hikI  Kailii:i.  I 
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••rrHiubUtli  LiU't'l-f'-lt-.  III>I.  Nil).  I'KiHL.  IJi.  .*v 
•iHlhHt  ii/u'WuHw  l>iMuiiivi>l,  I'n-m.  1>it.  Irlilj 

INdxK..  III.  lu^.  IK»  «juiiliii>il  or  smiiiL'  I- 
(II<.ni>liilii). 
PrlamHtl'Hg  o'Mnpli   IlilRt'iidiirl,  XLiiKljer.  < 
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I,  llilo, 


:,  No.  7, 71,  1877 


lVi.in 


XXII.  I 


Ji'Mhii 


I:  Kvvnii 


I.  Ki>l>. 


Si-pi.  2 


19IH1. 


177.  Priacanthus  meeki  -lirikin 


iiril-;  ■l.j.ili  :; 

■.S;  evi-  : 

1,  1.".;  «iil.-  1 

■.'-ll.-.-t: 

..ll.|.ITl.S,-l,    I 

I'.r-:i 

V,  Ji-nkiin.  Bull.  1 


xillar 


lamlih 


i'i[iLally  i.'iirvt-il:  lieail  Ihi^,  »nout 
ill  larjte,  nTv  iiMiijHf,  the  lower 
im]H';  iiiHxillury  reaching  anterior 
iiiul  [i^liLliniv  ill  stronf.' villiform 
iiii(.'.  iiUmt  :;  in  t-yv,  thHr  number 


'ilk  Ilal  >| 


ii*^'i.(  [HTt-iral;  li.iii.'i>l  ■I" 
.'>in  lii-ud;  loii^.'H.'t  aiui  >^\ 
y  liiiialc.  i.>iiler  ravH  iioarly 


flii;li(ly  l-'Niw  axis  iif  lioily;  iiitf-rorliital  cjiace  iiio(1emI«, 
■Ix-ril.-  (H-rralr,  ivitliuul  p]iiiif,  weak  nnil  oljeisire  exi-ejtt  in 
t^il  loMi^li-fl^it'il;  liiH  rattier  lar>,i>,  tirif^n  iif  iipinous  <lursa1 
Ikiiii  I.i;  ill  lii'iiil,  si>[t  jHHiiim  of  ilorsal  roandeil,  lon)ttst 
hi'iiii.  iiiiul   liijili,  loiijO'M  ray  !.;(  in  lieail;  iwidal  rather 

iul.  Ill iiMk-  ray  1.5  in  llie  onler,  npiicr  lobe  uomt* what 

rt,  not  ri'iiiliiu;,'  tiji:-  •■(  Vfiitr.il.j,  l.-t  in  heail;  veiilnilH  Umg,  i«iinte"i,  reachinj; 
lia.-^'  "I"  thir.i  aiml  s|iiin-.  I  in  hi-.i.l;  >^iilii-  .■'iiiiill  aii<l  rciniili,  tho  free  imrtinn  narrowly  Innate,  concave 
anii-rinrly,  llif  iHwtiriiir  filife  ri>iiv'li>'i><-'l;  I'Hi  r^l  lin>'  rii-in^  in  H  rc^itar  rnrve  from  fnll-opening  to 
alKiiit  the  tvnth  ["ire.  tlini  tnllnuina  .nntiuir  ..f  la.'k  t..  ha.-.'  r.f  i'Mu.ial. 

Col.ir  in  lifi-,  ii.-.'|.  n-.i,  iliirk.-r  llian  any  ..I her  r'l'd-u-:^  nf  lY^wurihim.  without  tra.'e  of  dark  cro»- 
hanil:'  or  round  r<i>v  -^potri;  :i  dw  of  almiil  |.i  roiuidisii  <infky  splits,  very  faint  along  lateral  line;  fins 
dec)!  ri").  tin-iiH-ltnl,  ihe  dnrsil  and  anal  e<lt.'e<l  with  dni<ky;  I'andal  niii'ially  diuky  edged;  ventrals 
with  blaik  nienibrane>,  jiitloral  ]«ler  ro:iy;  insidr  of  nmutli  dec'|j  orange  red. 


232  BULLETIN    OF   THE    UNITED    STATES    FISH    COMMISSION. 

Color  in  aU»ohol,  dusky  silvery,  darkeHt  al.>ove,  palest  on  lx?lly;  head  dusky,  sntmt  and  lower  jaw 
blotched  and  spotteil  with  <larker;  dorsal  and  anal  fins  pale,  with  dusky  or  black  on  some  of  the 
membranes  and  narrowly  e<lged  with  black,  in  some  si^ecimens  the  black  very  marked;  caudal  pale, 
e<lj^l  with  black;  ventrala  blat^k  at  tips;  iHictorals  pale.  Smaller  examples  4  to  5  inches  long  are,  in 
spirits,  much  darker,  being  dark  brown  covere<^l  with  darker  coffee-colonel  e^HJcks;  all  the  fins  except 
l>ectoral8  black. 

The  above  description  is  base<l  chiefly  uiK)n  a  si)ecimen  (No.  03iM>)  11.75  inches  long,  from 
Honolulu. 

This  species  seems  to  be  clot»e  to  Priacanthus  hamnihry  from  which  it  differs  chiefly  in  the  greater 
depth  of  the  Ixniy,  the  color,  and  much  greater  length  of  the  dorsal  and  anal  rays,  and  in  the  smaller 
scales.  In  current  descriptions  of  /'.  hamrtihr^  the  depth  of  the  Inxiy  is  said  to  Ihj  nearly  eciual  to  the 
length  of  the  head;  in  our  specimens  it  greatly  exceeils  the  length  of  the  head. 

This  spei'ies  api>ears  to  l)e  an  imjKjrtant  foo<l-fish  at  Honululu  and  is  fairly  abundant.  Our  collec- 
tions contain  an  excellent  series  of  9  specimens  from  Honolulu  and  6  from  Hilo.  We  have  also  exam- 
ine<i  the  tyjie,  taken  at  Honolulu  by  Dr.  Jenkins,  and  the  2  <'utyiH^s,  colle<*ted  also  at  Honolulu  by  Dr. 
\Voo<l.     Tln«e  siKicimens  range  from  4  to  12.5  inches  in  length. 

PHanranUiuis  ImmruUr,  StoiiKlnohiicr,  Dunks.  Ak.  Wiw.  Wieii,  LXX,  ItlOO,  AM  (Honolulu;  I^ynaii):   not  of  Forsk&l,  wliosr 

specifs  hiu<  sfulcs  1h  to  H). 
I^rhicanthiis  metki  Jenkins,  Bull.  l*.  S.  Fish  Comni.,  XXII,  llKfi  (Sept.  'J:\,   liXKi),  loO,  li^'.  20,  Honolulu.     (TyiH',  No.  fiOHlT. 

U.  S.  N.  .M.;  coll.  O.  V.  Jt-ukins.) 

Family  L.XIl.     LUTIANID/E.— The  Snappers. 

Body  oblong  or  more  or  less  elevated,  covere<l  with  moderate-sized  ailherent  scales,  which  are  more 
or  less  strongly  ctenoid  or  almo.st  cycloid;  lateral  line  well  developed,  concurrent  with  the  back,  not 
extending  on  the  caudal  tin;  heiul  large,  the  crests  on  the  skull  lusually  largely  develoi)ed;  no  suborbital 
stay;  mouth  mo<lerate  or  large,  usually  tenninal,  low  and  horizontal;  j>remaxillaries  m<Klenitely  [>rt>- 
tractile,  their  spines  not  extending  to  the  (xviput;  maxillary  long,  without  supj)lemental  lM)ne,  for 
most  of  its  length  slipping  imder  the  etlge  of  the  preorbital,  which  forms  a  more  or  less  distinct  sheath, 
its  form  essentially  as  in  the  Scrranidiv;  teeth  various,  unetpial  and  sharp,  never  incisor-like,  some  of 
them  sometimes  molar;  vomer  and  palatines  usually  with  villiform  teeth,  these  sometimes  molar, 
sometimes  very  small,  sometimes  wanting;  lower  pharyngeals  s<»i)arate;  gills  4,  a  slit  Kdiind  the  fourth ; 
|)seudobi-anchije  large;  gillrakers  moderate  or  long,  slender;  gill-membranes  separate,  free  from  the 
isthmus;  preopercle  si*rrate  or  entirt»;  o[>ercles  without  spines;  sides  of  hea<l  usually  scaly;  <lorsal  Ihi 
single,  continuous,  or  deeply  notched,  sometimes  divi<led  into  2  fins,  the  spines  usually  strong,  dei>ress- 
ible  in  a  groove,  the  sfiines  heteracanthous — that  is,  alternating,  the  one  strf)nger  on  the  right  side,  the 
other  on  the  left,  the  spines  10  to  12  in  mimlxT;  anal  fin  similar  to  soft  dorsal  and  with  \^  spines; 
ventral  fins  thoracic,  the  rays  i,  5,  with  a  more  or  less  distinct  scale-like  a[>|H?ndage  at  Inise;  caudal  (in 
usually  more  or  less  concave  bt»hind;  air-bla<lder  present,  usually  simple;  intestinal  canal  short ;  pyloric 
co'ca  few;  vertebne  usually  10  \  14=24;  wo  distinct  tubercles  from  the  cranium  f<»r  the  articulation  of 
the  epipharyngeal  bones;  enlarge<l  ai>ophyses  for  the  arti(!ulation  of  palatiiR^  and  preorbital  bones; 
anterior  4  vertebne  without  para|M»physes.  This  family  comprisi's  about  20  genera  and  scune  2."H> 
species,  chiefly  inhabiting  the  shores  of  warm  rt»gioiis.  All  «>f  them  are  valued  a.s  fotnl,  and  all  are 
active,  carnivorous  and  voracious.  The  group  is  closely  relateil  to  the  Scrranidie  on  the  one  hand,  and 
to  the  H:nnulid:e  on  the  other. 

Of  the  many  genera  of  this  family  only  H  are  known  to  have  rejjresentatives  in  Hawaiian  waters. 

«.  Interorbital  not  flat  nor  separatiHl  from  the  m-eipitul  region,  the  median  and  lateral  ere.sU*  prtK'urrent  tm  it.  and  tin- 
frontal  narroweil  forward. 
b.  Teeth  on  tongue  minute  or  entirely  al»ienl. 
('.  Teeth  on  palatines,  vomer,  and  jaw.s,  the  outer  serii-s  on  tht;  jaws  enlarged  ami  eauiiie-like;  preopercle  s<mi«\vluit 

serrate .lyW///A.  p.  J.W 

«r.  No  teeth  on  palatine.^  vomer,  or  tongue,  tluwe  on  jaws  not  enlarjfe<l  iu>r  eanine-like:  preoperele  entire. 

Jphdn  //.•*,  p.  lli-S 
M.  Teeth  on  touKUo  sinuij;.  as  well  as  on  palatines  and  vomer  and  both  jaws,  those  on  latter  .somew  hat  enlarKe<l  mid 

eanine-liki' Honi rfin.  p.  'l'M\ 

tut.  Interorbital  tiat.  separated   by  a  transverse  line  of  demarcation  fnmi  the  o<Tipit*il  region,  by  which  the  median  as 
well  as  the  lateral  crests  are  limited:  frontals  wide  in  front. 

d.  Dorsal  tin  conliiuious - Iprion,  p.  ->:> 

dd.  Dorsal  tin  di\ided,  the  spinous  portion  .sejmrated  from  the  rays  by  a  deep  notch Etelis,  p.  240 
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Oenas  130.  AP8ILUS  Gavier  h  Valenciennes.     The  Amilloe. 

Body  ratlu^r  sliort  iiu«l  .<tnut;  ttvth  on  palatiiu's,  vomer  and  jaws  in  villiform  V)an(l8,  those  in  outer 
series  on  lx>th  jaws  enlar^Ml  and  canine-like:  no  teeth  on  tonjrue,  or  very  niinnte  if  present;  last  ray 
of  dorsal  and  anal  nineh  or  little  j»nMluee<l:  i>n»o|>erole  ijoniewhat  serrate;  interorbital  not  flat;  dorsal 
tin  eontinnou.s;  branch io.-^tegal.*-  7. 

Thijji  genu.**  liius  i^jssentially  the  i-ninial  :^t^nctu^^*^•  of  Rhoint»oplite>i^  with  the  soaleless  fins,  peiuiliar 
j*|naniation,  and  dentition  of -ly/n/*//.  The  pn-frontals  have  the  iK»«terior  areas  solid  and  somewhat 
tumid;  the  dorsal  tin  is  short  an<i  S4aleless. 

JpxiViwC'uvior  it  Val«*iu-ifiiiK*}<.  Hi>l.  Nat.  I'oisv..  VI.  .%!*•,  isu^t  yju^cui). 
Tnntiiiiniu^iWW  in  t'oi'V,  .Syii<>iisi>.  .".Hi.  1n;s    itrttHfn    <l' utitttin). 

a.  B<Mly  hh<irt  ami  Mmit.  llu*  (U'lah  3  in  hnuMli:  «»«al«-^  rtl»<nii  liT brighami,  p.  233 

aa.  B4>dy  more  >lrii«l»T.  thr  <l«i»th  afH»ui  ;{..'.  in  !.ni:th.  ><aK>  larufr.  atx»m  61 mirrodon,  p,  234 

178.  Apsilus  brig-hami  >  Scale  i.     *'  fkikiki:''  Ka/lht/i.     Plate  XVI. 

Head  :>  in  len«rth:  depth  '.>:  e\e  4  in  head;  snout  L'.7.'>:  maxillary  2..'5;  mandible  2;  interorbital  4. 1 ; 
preorbital  H.7.'>:  siales  7-»>7-l.'>:  1  >.  x,  11;  A.  m,  S;  Br.  7;  ^'illrakers  short  and  broad,  11-4,  those  on 
s»horter  arm  very  l»hint  exi-epi  I'-weroiu-,  jtin-jot  a  httle  «:reater  than  jjupil. 

B<Mly  nither  sh«»rt,  >Imiii.  and  nnMlcrat«ly  compress<*d;  head  larjre,  bluntly  conic;  snout  rather 
lonjr,  bluntly  |M>inte«l;  niouth  lar^'e,  j-li;.'htly  Mhli.jue;  maxillary  rearhiiij;  anterior  eilge of  pupil;  lower 
jaw  slijjhtly  the  shorter;  tetth  on  jaws,  vmukt  and  palatines  in  villiform  I  >ands,  those  in  outer  series 
on  jaws  eidai'^'ed  and  caiiim -like,  the  anterior  u]U'<  largest;  ti[>  of  maxillary  greater  than  pupil, 
.-lipping  under  the  rather  hr<»ad  j»n<trhital;  eye  moderate,  entirely  above  axis  (jf  Ixxly;  interorbital 
snnK>th,  convex;  «»jHrcU' eii'liiiu'  in  1*  flat,  weak  spines;  pnM»|K'nle  serrate:  preorbital  suKMith;  i:audal 
I»eilun«le  di.H'p,  compres-ed.  i!>  ha.-t  width  half  its  dei>th.  which  is  e<|ual  to  snout;  tins  rather  large; 
origin  of  <lor>al  over  Ikim*  <•!  j**.  inral,  midway  lutween  tip  of  snout  and  Iwse  of  tifth  dorsal  ray,  first 
dorsal  spine  short,  aU.ui  !.♦»  in  mmoh.I,  iMurth  aiid  lilth  >pim's  longt>st,  a  little  greater  than  snout,  last 
dorsiil  spine  sliL'htly  slidtrr  than  >»M-ond;  last  dorsal  ray  somewhat  pnwluced,  aliout  2.25  in  head,  or  a 
thinl  l«>nger  than  tir>t  ray:  tir>t  anal  sjiim*  short.  alH>ut  l.H  in  eye,  or  2  in  sei'ond  anal;  third  anal 
spine  slightly  ;:rcat«r  tlian  t  vi-;  la>t  anal  ray  iipial  to  last  dorsal;  I'audal  nio«lerately  forked,  lobe« 
alM)ut  e<|ual,  tlnir  IrnL'th  l.-'>  in  head;  pectoral  rather  l«»ng,  slightly  falcate,  the  tip  reaching  origin  of 
anal,  the  length  nearly  tMiualini:  tliat  of  head;  veFitrals  loFig  an«l  iK»inte<1,  reaching  slightly  past  vent, 
their  length  1.4  in  lna«l:  -»alr>  rather  >tnall.  tirm,  the  lateral  line  well  ilevelopt»d;  cheek  and  opercles 
S4*aU'd;  a  row  of  in<«<liti«'d  pl;jir-hk<'  >«ale>  from  humeral  plate  t«>  najH*,  in  front  of  which  is  a  patch  of 
ordinary  srales;  x'i't  dor-aLand  anal  without  scales;  caudal  tiFiely  S4"ale<l. 

Color  in  life  <  ii'-ni  N...  (i;;7.J"»  .  upper  halt  of  Uidy  with  4  broa<l  yellow  l>ands,  last  one  extending 
to  basi'  of  caudal.  Int  w«*«'n  tln-e  an-  I  liirht  red  batids  nearlv  as  broa4l  as  the  vellow  ones;  lower  half 
of  bwiy  yellow,  the  «  dire  of  >raK  -  here  tinL't-*!  with  re<l;  head  and  snout  bright  g«)Iden-red;  opercles 
light  red;  jaw  reddish:  upjK*r  lijt  l'  -M^'U  n*ddi>h,  lower  re<ldish;  dorsal  bright  yellow,  same  as  yellow 
lumds  on  IhkIv:  maijin  of  soft  d«'t~al  tipjM  d  with  reddish;  caudal  yellow,  with  reddish  tinge,  en<l 
yellow,  upper  and  lowrr  <«!;_'»•-  rvldi>h:  anal  mmihrane  faint  golden  reil,  niys  faint  reel;  ventrals  pale, 
tinged  with  ml;  (HM-toral  memhran*-  |»ale,  rays  light  yellow;  axil  golden  re<l<lish. 

Color  in  alcohol,  pale  \ello\Ni>h  while,  pale  lu'low,  head  slightly  dusky,  tins  all  jiale  yellowish 
white,  tips  of  ventral^  sli'jhtiy  dur-ky. 

The  life  color  of  the  ty|H'  sjhi  inien,  as  given  by  Mr.  Si'alc,  wa*?  as  follows:  (irouml  color,  pinkish 
white;  o  distinit  wide  yellow  hands,  as  widr  il'^  interspaci*s,  extending  obliquely  downwanl  and 
bai'kwanl  on  siile  of  iMnly.  tin-  tir>t  fnun  the  Fiajn'  to  a  little  jxtsterior  of  axis  of  |>ectoral,  the  second 
from  third  to  sixth  dorsal  sj»ines  enditii:  above  ami  anterior  to  vent  on  a  line  with  lowerl»a>?e  of  pectoral, 
the  third  from  eiirhth  dop^a!  spine  to  third  dorsal  ray  emling  alnjve  and  <ui  a  line  with  the  tifth  to 
eighth  anal  rays,  U'liiFid  this  last  band,  aln.ve  the  latenil  line,  a  wash  of  yellowi.sh  reaching  to  base  of 
caudal;  <lorsal  tin  cadmium-yellow;  eaudal  tin  yellow,  the  upper  lobe  with  pink  thit;  pectoral  pinkish ; 
ventrals  an< I  anal  white;  side  of  htad  and  jaws  with  a  few  deeper  .splotches  of  pinkish,  iris  whitish, 
the  pupil  dtH'p  blue.  In  spiiitsthe  yellow  bands  fade  so  that  the  interspaces  show  more  distinctly 
than  the  bands,  the  color  Ikvufucs  also  a  deeper  pinkish,  the  tins  whitish. 
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The  above  description  is  based  chiefly  uix»n  a  specimen  (No.  04110)  15  inches  lon^,  o]>tiiincd  by  us 
in  Honohdu  in  tlie  early  parlof  Auj^ust,  1901;  2  other  sj^eciniens  were  obtainetl  by  Messrs.  ( JoldslKinjnj^h 
and  Sindo  at  Kailua,  August  10.  A  single  s|)ecimen  was  obtained  by  Dr.  Jenkins  in  1889,  and  another 
bv  the  AllHitroHn  in  1902. 

The  specimen  descrilxid  by  Mr.  Seale  was  ()btaine<l  by  him  in  Honolulu  in  October,  11K)1.  The 
si^cies  is  a  typical  Apslhis.  Mr.  Scale's  error  in  placing  it  in  the  family  SiTrmiidr  instead  of  Lutiauitht. 
was  apparently  due  to  his  miHinterp'^tation  of  the  relation  of  the  maxillary  to  the  preorbital.  The 
maxillary  ii  well  covered  by  the  j)reorbital. 

This  si>ecies  does  not  seem  to  ]ye  abundant,  but  is  a  goo<l  f«XMl-fish.  It  reaches  a  length  of  al)ont 
1.5  feet,  and  is  an  inhabitant  of  the  d(»ei>er  waters,  2  of  the  specimens  that  we  have  examined  having 
the  stomachs  everted. 

Serrnnus  brighnmi  .Soiile,  OrcjiMioiijil  PRj>ers  Rish<»|>  Museum,  I,  No.  4,  7,  1901.  Honolulu.     (Type,  No.  rt'2.>.  B.  V.  B.  M., 

C4jH.  a.  Si'alc.) 
ApttUuH brighaini,  Jvnkius.  Bull.  V.  S.  Fish  Coniui.,  XXII.  191)2  (Sept.  2:1.  1903).  452  (Honolulu);  Snyder,  op.  eit.  (Jan.  19, 

1904).  527  (Honolulu). 

179.  Apsilus  microdon  (Stein<lachner).     **  Opaknpaka.'' 

Head  3.1  in  length;  depth  3.5;  eye  4  in  head;  snout  3;  maxillary  2.6;  mandible  2.1;  prwjrbital 
8;  interorbital  3.1;  Br.  7;  gill  rakers  about  16  4  5;  D.  x,  11;  A.  m,  8;  st-ales  8-<)l-14. 

Body  mo4lerati*ly  short,  stout,  and  compressed;  hea<l  large,  longer  than  deep;  snout  bluntly 
conic;  mouth  rather  large,  slightly  oblicjue,  the  maxillary  reaching  jnipil,  slipping  for  its  entire  length 
under  the  rather  broad  prc»orbital,  its  width  at  tip  Cijual  to  diameter  of  pupil,  jaws  eijual;  bands  of 
villiform  teeth  on  jaws,  vomer,  and  ])aiatine8,  the  outer  series  on  jaws  scarcely  enlarged,  scarcely 
canine-like,  except  a  pair  on  front  of  up|)er  jaw;  no  teeth  on  tongue;  o|)ercle  ending  in  2  tlat,  weak 
spines,  the  space  l>etwecn  them  deejdy  emarginate;  preoi)ercle  somewhat  serrate;  eye  mo<lerate,  iU< 
lower  tnlge  in  line  with  axis  of  l)ody;  interorbital  slightly  convex,  very  })road;  caudal  peduncle  short, 
its  length  from  base  of  last  dorsal  ray  to  first  supporting  ciiudal  niys  2.3  in  head,  its  least  width  alH)ut 

2.5  in  its  least  depth,  which  is  slightly  greater  than  eye,  or  3.6  in  head;  dorsal  tin  V>eginning  i>ver  bast^ 
of  jUH-toral,  its  origin  midway  between  tij>  of  snout  and  base  of  tifth  ray,  distance  fronj  origin  of  dorsal 
to  base  of  first  supporting  caudal  rays  twice  length  of  head;  first  dor.^al  spine  very  short,  about  1.7  in 
pupil,  or  3.25  in  second  spine;  fifth  tlorsal  spine  longest,  abont  tHpial  to  snout;  last  dorsal  ray 
produceil,  its  length  1.5  times  that  of  prect^lin^  my;  origin  of  anal  under  basi»  of  fourth  dorsid  my; 
first  anal  spine  short,  its  length  about  half  that  of  second,  anal  spines  all  weak,  the  thinl  longest,  its 
length  slightly  less  than  diameter  of  eye;  pro* luced  anal  ray  similar  to  that  of  dorsal ;  caudal  deej)ly 
forke<l,  the  lol)es  al)out  eiiualing  length  of  head;  ventrals  m<Mlerate,  not  n^aching  vent,  their  length 

1.6  in  head;  jjectoral  scmiewhat  longer,  its  tip  reaching  slightly  past  tips  of  ventmls,  its  length  1.25  in 
head;  scales  rather  small,  firm,  deei>er  than  long;  lateral  line  well  develi>peil,  beginning  at  biu<e  of 
humeral  plate  and  following  contour  of  back  to  base  of  caudal;  cluHjk  and  oix'rcles  scaled;  a  series  of 
m(Mlifie<l  scales  fiom  l)ony  0|)ercular  scale  to  najH*,  in  front  of  which  is  a  [>at<rh  of  normal  scales. 

Color  in  life  (Xo.  03008),  back  and  upi)er  part  of  sitle  violet  brown,  with  bright  reflecti(»ns;  lower 
part  of  side  and  belly  silvery;  faint  brassy  stripes  separated  by  obscure  Vduish  ones  along  middle  of 
side;  head  color  of  back;  cheek  and  sulwrbital  silvery,  with  dusky  wash;  dorsal  purplish,  with  3  series 
of  large  yellow  blotches  forming  3  lines;  caudal  dusky  and  greenish,  the  middle  mys  yellowish; 
I>ectoral,  anal,  and  ventrals  white;  iris  greenish  yellow. 

Color  in  spirits,  dusky  or  olivaceous  brown  al>ove,  paler  on  sides  and  below;  belly  somewhat 
dusky;  each  sculeon  l»ack  and  upiKT  part  of  side  with  a  chocolate-brown  triangular  area,  these  forming 
indistinct  longitu<iinal  lines;  membrane  of  dorsal  fin  dusky  purplish,  all  other  fins  pale. 

The  above  <lescription  ba.se<l  upon  a  s|iecimen  (No.  6081)  10  inches  long,  collecteil  at  IIon«)luln 
by  Dr.  Wood.  We  have  10  specimens  from  Honolulu,  1  from  Ililo,  and  I  from  Kailua.  I>r. 
Jenkins  had  2  specimens  obtained  at  Honolulu  by  Dr.  Wo(k1,  and  the  species  was  also  found  by  the 
AlfmtroM'At  Honolulu.  It  is  known  only  from  the  Hawaiian  Islands,  where  it  is  a  common  foo<l-(ish 
in  the  markets,  reaching  a  length  of  2  feet. 

Aprion  inienj*loti  Slein<laehner.  Sitzr.  \k.  WIss.  Wien,  LXXIV,  abt.  I,  isTti,  15S,  Sandwich  Islands. 
Apuilua  inirrotton.  .lenkjun.  Bull.  V.  S.  Fi>«li  Comm.,  XXII,  Hn»2  (Sept.  '£.\,  I'.WJ).  451  (Honolulu). 
niUyiniuiS  microiUm.  Snyder,  op.  eit.  (Jan.  19,  1904),  527  (Honolulu). 
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Oenu  131.  APHABEOS  Cnvier  *  Valanoiannai. 

BihIv  Ioiiji  iinil  Hk-ii'ltT;  viniier.  iialiiliiii':'.  illiil  tuliKUi'  uitliuut  tii'lli;  (e«tli  in  racli  jaw  in  aiiamiw, 
villiforni  IwTuf,  ihjik-  fiilurwl  •>(  .-.miin'-liki';  hii't  ilorwat  ami  anal  ruyw  mucii  iiri'lniwl :  luvoin-rdt 
uiitin':  inU'rorhltal  iiiiivcm;  ilnrKil  tin  ncit  imlrhiil;  hnirirliliiHtt^li'  7. 

Tlii;<  ),'ciiti:<  i^  r(']al.-<l  Ii.  .liW.i'.  from  vvliii'li  ll  iliffcrv  Hiietiv  in  tlii'  'kntiliuii. 


180.  Aphareus  flavivultus  .li-nklii:'.     Fiir.  ! 


Ii.-a.l:i.;i  III  lerwrli;  .ie].tii  :(.4:  !■>■,■ 

i.rl)ital  :{.:;;  (.R'nrl.iUil 'i.n;  Itr.  7:  uillrak. 

r!.H.ly   limu  aii.l   i-lfivlT,   .■niisl.l.Tali 


It  ;!.1;  [iia\illarj-  !.!(;  inamlilile  1.115;  inU-r- 

II;  A.  iii.,s;  ^.■ilw-iW2-17. 

Ill'  rliirsul  aiiil   vfiitral  oiitliiim  l>eautifully 

lat  fhrorlulii  "f  ili.Twil  liii;  hcail  rather  lonp, 

■  lenjrtli 

•riiir  li-inli-r  nf  pii|>il:  limvr  jaw  lung 

'iiiirr.  iiHlHliiii'.",  ami  tunifiu?  toutliteat; 

rnk'ntif.  III'  l.>»vrl>.>rcl<.TiiiliiieH-itli 

iii-\vlii|«-l   siiiiu';^;    |ir.i)]n.Trli?   ii'jI   ilc-iitalf,   only   eliglitly 


l>plwUL>n  tiji.if  «i.iut  ai 

-nmit;  liu't  •Ur^ii  r.iy  |> 

r..lu.v.l.  ii. 

.l..r!«l,  it»..riuinuii.kT 

K>H.>..f  1|1k, 

in  hiwl;  la'^t  aiuil  ray  u 

.iiirl,|.r..l<i, 

tlielou't-r  loU-  ^<ll;:liLlv 

til.'  I.>ni:.-r 

,„.int.-.l.  «n,  m.arly  r.. 

uliliiir  vt-iii 

i.r,K)nr.^l.  aiK.iil   1.-  In 

..l«'r.-l.-*;  a  m.-lilu'il  U.i 

iiiii-nil  >i'aK- 

wliit'liixa]>ui''li  "l'"-'! 

iiiary  s,-ai.'S 

IH-Kinniii);  at  lnw.-r  .•.!-. 

-Mt'hiiiii,'n< 

cauiUI  ffreeni^li  "live.  ciipMl  wllli  i 


ill  Inini  IkIx-  iii  kfl  ilun^ul  nty  tn  1ki«;  of  dntt  i<llii[>(irtint[ 
•t  u'l.ltli  alixiit  -'..'>  Ill  ll.t  K-Hi't  'k|>tli,  whit-li  is  i>li);litly  luv 
lis,  ittf  ■>naiiisllj:litly  U-liiinl  liUH'uf  [Hn'tural  ami  (iiuiili^taiit 
\i'iilli  S'ifl  riiy;  lliinl  iliTsiil  s|>iut!  hmjifiit,  i'll);litly  greater  than 
t-ii'/tli  al->iil  -.4  tinit's  that  nf  i)r<:'*viliiiK  n>y:  anal  similar  to  miti 
f.iiirlli  ilor^il  ray:  tlilnl  anal  )*|>int!  lungt-st,  i^li^niler,  iln  li-njilh  3,}< 
I.  It-  hii-tli  i'.|uai  I.I  Ihat  i>f  IiiHt  ilcirpal  ray;  caii.lal  wiilely  torkul, 
lt>  li'iii.'lli  ruiiiii'wiiat  i;rHLliT  than  that  of  hi'ail;  ventrala  ratlier 
kli.iMl  1,75  in  lii'ail;  jni'loral  liui);.  iKjini-what  fali'ate,  ti|i|>er  niya 
r'liiall.  iiiK'li'rati'ly  Driii,  I'liviTitig  I'nlirv  IhhIv,  itB])e,  i-hn^k,  anil 
r.'iii  whii'li  a  llni'  of  nto'lificil  r-i-ak-s cxK'HiIm  tuoi-cipul,  in  frunt  uf 
waif  DM  i-luf  k  ill  li  niwc,  ihuiK,'  on  o|>erclo  in  (I  rows;  lateral  lint; 
*i'.ali-.  vi'iy  slijrlitly  ardiiil,  fi)lliiwin>t  doxely  enri'aturp  of  liack  to 
l1  aixl  anal  iiakt-l;  .-amlal  with  fine  xcaliv. 

of  M'aU-.~  liniwiiiKh:  1»wfrsi<le  anil  iiniler  [>arlF>  eonit^wtiat  paler; 
ll  lirciwii|ji|i  rt'"!  at  Ikiw,  vcIIowIhIi  oIIvo  ami  nwy  on  outer  half; 
l.lisli  piirjilv;  anal  u'liite  at  bai>o,  somewhat  dtuky,  a  lar)^'  braaay 
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yellow  blotch  on  anterior  part  of  fin,  pofiteriorly  dirty  rosy;  ventrala  purplish  and  greenish  yellow; 
I>e(;toral  jmle  rosy;  iris  yellowish  rosy  white. 

This  species  is  not  common  among  the  Hawaiian  Islands,  only  11  sjweimens  liavinjj;  })een  o}>tained 
in  that  region  by  collectors.     It  differs  from  Aphareus  fnrcaUw  in  form  and  otherwise. 

According  to  Dr.  Jenkins,  the  color  of  the  top  of  the  head  was  very  distinct  in  life  in  the 
examples  obtained  ])y  him  in  1889.  None  of  our  specimens  showed  any  yelhiw  on  the  face.  An 
examination  of  Dr.  Jenkins's  8i>ecimens  sliows  that  tliis  color  has  entirely  faded,  so  that  no 
charac*ter  remains  by  wliich  his  sinndmens  can  l)e  di8tingui8he<l  from  ours. 

Besides  the  5  specimens  from  Honolulu  an<l  Kona,  Hawaii,  in  Dr.  Jenkins's  coHectitni,  we  liave 
2  from  Honohilu,  2  from  Kailua,  antl  1  from  Hilo.  One  was  also  obtained  by  the  AUxitroHsyX  Honolulu. 
The  si>ecies  is  known  only  from  the  Hawaiian  Islands. 

I-«ength  4.5  to  15  inches.  ^ 

Apharrtu  flan'vtUtwi  Jenklii.s,  Bull.  U.  S.  FiRh  C-omm..  XIX,  1899  (June  M,  1901),  390.  fin.  4,  Honolulu.     (Type.  No.  4yt>«U. 

U.S.  N.M.,  Ci^Il.  O.  P.Jenkins):  Jeukin«  op.  eit.,  XXII,  1902  (Sept.  2:1.  190;V).  -i^^  (Ki«m.  HawHii):   Snyder.  o\k  eit. 

(Jan.  19,  1904),  627  (Honolulu). 
Apharftm/urcatM,  Jenkins,  Bull.  U.  S.  Fi.sh  (:^3nlnl.,  XXII,  1902  (Sept.  23,  1903).  451  (Honolulu). 

Oenas  182.  B0WEB8IA  Jordan  ft  Evermann. 

Body  long,  rather  slender  and  moflerately  compressetl;  top  of  head  evenly  rounded,  the  supra- 
occipital  crest  extending  forward  on  cranium;  jaws  etpial,  lower  not  proje<*ting;  bands  of  villiform 
teeth  on  both  jaws,  the  outer  series  somewhat  enlarged  and  canine-like;  villiform  teeth  on  v(»mer, 
palatines,  and  tongue;  maxillary  slipping  for  its  entire  length  under  the  rather  broad  preorbital;  eye 
large;  opercle  entire,  ending  in  2  flat,  obscure  spines,  the  space  between  them  deeply  emarginate, 
but  filled  by  soft  membrane;  preoi>ercle  scarcely  dentate;  dorsal  fin  continuous,  the  last  ray  pHxluetni, 
nearly  twice  length  of  preceiling  one. 

This  genus  is  related  to  Apsilu^y  with  which  it  agrees  in  the  presence  of  villiform  teeth  ou  the 
vomer  and  palatines,  but  from  which  it  differs  in  having  well-developed  tt^eth  on  the  tongue,  and  in 
the  prcKluccd  last  dorsal  and  anal  ray.     Two  species  are  known. 

*'  We  take  much  pU^asure  in  naming  this  new  genus  for  the  Hon.  George  M.  Bowers,  UnitiMl  States 
Conmiissioner  of  Fish  and  Fisheries,  in  rei^ognition  of  his  active  and  intelligent  interi'st  in  promoting 
scientific  work,  esjHJcially  the  investigation  of  the  atjuatic  resources  of  the  Hawaiian  Islands." 

BoirerfUi  3oTi\An  &  Evermann,  Bull.  U.  S.  Fl.sh  Comm.,  XXII.  1902  (Apr.  11,  l^MW).  182  (riulrgccm). 

n.  Scale**  rather  large,  nlwut  60  in  lateral  line;  i»re<^rbltHl  bntad,  7.75  in  head tittlcart  mj*.  p.  iiw; 

(Ui.  Scales  smaller,  about  tiH  in  lateral  line;  preorbital  narrow,  10  in  head u/niiin,  p.  -IM 

181.  Bowersia  violescens  Jordan  <&  FA'ermann.     '^  Opakn}Hikii.^^     Fig.  1»7. 

Hea<i  3.25  in  length;  depth  3.5;  eye  4.-^  in  he^d;  snout  3;  maxillary  2.6;  niandi})le  2;  interorbiial 
3;  preorbital  7.75;  scales  8-60-15;  I),  x,  10;  A.  in,  8;  Br.  7;  gill  rakers  5  rH. 

Body  long,  rather  slender,  moilerately  compresse<l,  tap<^ring  gradually  into  the  rather  long  caudal 
l>eduncle;  hesid  large,  longer  than  deep;  snout  in<Hlerate,  rather  bluntly  conic;  mouth  large,  inaxillary 
reai;hing  anterior  third  of  pupil,  slipping  for  its  entin*  length  under  the  thin  edge  of  the  rather  broad 
preorbital,  the  width  of  its  tip  2  in  eye;  mandible  strong,  but  not  projecting;  broad  bands  of  villiform 
teeth  on  jaws,  vomer,  palatines,  and  tongue,  the  outer  series  in  the  jaws  slightly  enlarged  and  canine- 
like;  eye  large,  its  lower  edge  in  line  with  axis  of  Ixxly;  interorbital  Immd,  gi'utly  convex;  anterior 
profile  but  slightly  curveil  from  tip  of  snout  to  najie,  thence  more  strongly  arche<l  to  origin  of  <lorsal, 
descending  in  a  long,  low  curve  to  caudal  pe<iunHe;  vwitral  outline  but  slightly  convex;  can«lal 
j)edimcle  rather  long,  2  in  head,  its  least  width  about  1.6  in  it«  least  depth,  which  is  l.S  in  its  length, 
measureil  from  base  of  last  dorsal  ray  to  l)aee  of  supporting  caudal  rays;  gillrakers  few,  rather  .strong 
and  short,  the  longest  about 2.6  in  eye;  opercle  smooth,  ending  in  2  flat,  ol)scure  sjnnes  (more  strongly 
develojxjd  in  each  of  the  cotypc»s);  preopercle  ol)8curely  serrate  at  the  angle  (more  distinctly  s«>  in  the 
cotyi^es);  tins  mo<lerately  develope<l,  the  dorsal  fin  continuous,  without  notch,  its  origin  over  ba.-^c  of 
pectoral  and  etiually  distant  from  tip  of  snout  and  base  of  fourth  ray,  length  of  entire  base  of  tin  and 
to  tip  of  last  ray  twice  length  of  head:  first  dorsal  spine  moderately  short,  closely  bound  to  the  second, 
whose  length  exceeds  it  by  about  one-half;  seventh  dorsal  spine  longest,  its  length  equal  to  that  of 
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^Tuiiil;  last  <li>T»il  niy  |>n>lii<til.  iis  Icntclh  ulanit  1.7  linitv  thai  i>f  the  [•rei'dlinfc',  anal  ninijlar  f>  mttt 
'loival,  itf  iiriifin  iiri'lrr  Uv-w  <<f  Iliinl  or  [mirlh  •lur^il  ray:  lir>'t  anal  )<[imi'  very  Hhort.  thiril  loiijft^  an<l 
i^tr-inp-st.  il'=  li-ii).'llM->|iiuliri^-'iliitiiii'iiTiif  pyc:  \iwX  aiml  ray  |<r<Kliiiv<l,  it!<lenKtli*^|iialiiietliitl  "f  ('""'■"^ 
iliirKil  ray:  niuiial  nitlii-r  wiilely  forkiil,  luln-i  alwiiit  finul.  their  lentrth,  iii(«i'»ivl  tnim  iMHrof  Brut 
Hippnrtiii:;  ray,  (■.[luiliiii;  ln-;i'l:  v.-iitnil;;  i»ii[L(i-.l,  tiii'ir  ii|is  not  n-arliinj;  vt-nt,  li-netli  1.4  in  ht-ail:  itvr- 
tiintl  I'iniii  sli<;lit1y  iiiUuti-,  tin'  ti]>  :i1>iiit  r>':ii'liinir  ti]>s  nt  vt-ntralp,  ili>  Irn^h  almiit  1.2  in  heail;  n'silei' 
laiyt',  ilii-jHT  tli:in  loii^  uixl  ratlicr  I-kis>-:  rliei'k  iiixl  ognTi-lea  n-aliit.  -'>  ruH's  on  rhefk;  a  la-qee  Imny 
lii]iiu-r.il  «~a1>'.  iniiii  whirl)  i'.\l<-nil^  I"  iia|H-  a  s<-ri.-^  ••!  ^nnAKhat  imicliti.-cl  n'ali-x.  in  fnint  <if  which  in 

a  jBitch  iif  ciriliiiiirv  wiiW:   l;iti*nil    li "miilHc  aivl   well  ilevplo]ieil,  iR^inninir  at  lower  e<l)te  ot 

liii[iic'nil»-al.-ai<.l  f..ll..«iiiL- nirvaiiin- ..t  lu.-k  |.,  Um- of  ■iu.j.IIp  .it.idal  ray)':  th.-  \~>r^  liltU-nrnot 
at  ail  Imiix'lu-'l. 

Color  In  Iif..  (  M,-I.l  Nn.  iKUlM  ..  li-.-lK  r,.-v  ..liv!  will,  s  iol,-t  ^ha-U--',  pa)«^  l»-low:  .i-nter  of  W<-h  wiale 
of  Iwk  slilnin-  vi.,l.(;  -l.,i-.i.l  r.-.l.li-li  ll.-^li-.-..|.,r.  its  Ui---  aiitrriorly  wllowisli  oliv.-;  mHUI  flesh-folor. 
ro'v  aloiiL-  llif  .-L"'.-;  :u.:il  -Itiiilar.  it-  ..Il'c  liu'lit  l;ivvii.lt-r  L'my:  \fntrat»  i>alf.  shailt^l  with  tight 
■tor.il  lli^li-1'il..r.  viiilaii-.iii-  ;il   li;u-f:  sninit   violfl.  iris  li(»lit  yellow.     .\  fltrfb-colored  vlo- 


.l..r.lii.i  A  Kv.-m«n..:  fr.™  tl..-  tjv- 

Ai>oiii.T  <).»'ii.i<-ii  (lirM  .\o.  (mi7)  freshly  ilead,  iia.l 
Is  u  liiti'^  outiT  iiiaruin  of  ii[iiii>iiiii  ilnrxal  (joiilen,  thf 
li  :>i].l  anal  imt  .liMinrtly  i->.lon^l:  iri>i  yrllow. 
iilifivi'  ilii^ky  silviTv.  lNi!V><  of  niiltw  hruwn;  i^Ulra  and 

tin:?-:  (<•(•  <>(  ht-a^l  wnnewhat  iilivai*on?,  indes  msty 
,-..|!.-»isli-»liit.-. 
I  Hii'1  is  Hn  inii-»iant  FixKl-tixh. 

li  :ilkiiil  Hn-t  in  l<-iit!lh. 


182.  Boweraia  ulai 


■'  ■'  KtM 


Fij;.  m. 


■r*ri.-5  in  tlie  latter 


1.1:  siioni  3.«:  niaiiliary  2.9:  mjin.iihle  2.4;  intrr- 
.\.  Ill,  «;  Br.  T;  (tiiiraker-  21  ,-  5. 
iw,  ltentiecnr\e  (nun  ti[Hif  inMiut  to  lowof  <«uiUt, 
1r.  hliintly  i-onii':  fnmil  rather ^horl;  month  niod- 
iniHlerate.  flip|>iiig  fi>r  ila  entire  len^h  under  the 
aixls  of  viliiCorni  teetli  on  vomer,  palatines,  tongue 
enlart^l:  opercle  ending  in  2  obscure,  flat  spines, 
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tlif  Hpacc  lictwecn  thoin  ileeply  i!iniir)Ei[iati>  hnt  filled  by  lutuibrani';  ;>reo]>iT<-li' ralher  ilistiiii'tly  wr- 
rah',  the  tvelli  rervNhnrl;  eye  rdtlier  lartce,  it»i  I owlt  border  m  tins  with  ilxIs  nf  IkhIv;  pri'iirliitiLl  very 
narrow,  much  iiurrciwcr  tlinn  in  II.  riulrKcrjui;  interorbttal  Hpac*^  iiarruwerthaniti  tkie|ir(.t>Mliii^'s|iii'i<fi, 
ttlightly  convex;  caiulal  |>e<lun(.'1c  lung,  itf  Ivn^h  from  base  of  last  dorsal  ray  to  fmt  RtipportiiiK  riivH 
of  <»ii<tal  l.T  in  bead,  ita  leaiit  width  about  2.1  in  its  li>aet  depth,  which  is  3.1  in  itt*  Ictiuth;  ^i'lralKn 
rathiT  iiutiieroiiM,  clorf-sel,  the  longest  a))out  2.2  in  eye;  fins  inoiltralely  tlcvclopcil.  tht^  dorsal  i-nntiri- 
niins,  withinit  notch,  its  orljcin  slJifhlly  Iwhiiid  base  of  pei'toral  anil  e([tially  distant  lietween  ti|)  of  Miont 
and  iKiie  of  fifth  or  Hixth  donvil  ray:  head  2  in  distaui'e  from  oriicin  nf  aiuilfomiilillc  of  last  donud  ray; 
lin't  dorsal  spine  rather  short,  about  l.iMti  length  of  second;  fifth  dorsal  Hpine  hmgest,  its  length  niiial 
lo  diMiance  from  tip  of  »nout  to  pupil;  last  dorsal  ray  produced,  it»  length  alxiut  l.S  times  tiiat  of  the 
preceding;  anal  similar  to  soft  dorsal,  its  iirifcin  under  liasi-  of  third  dorsal  my;  first  anal  s|>iui'  very 
short,  the  thin!  Irmgi-sl,  its  lenjtlh  1,2  in  diameter  of  eye;  soft  anal  similar  to  wift  dorsal,  the  lust  ny 
proilneeil  ami  of  eijual  length  with  that  of  dorsal;  (sudal  densely  scaled  and  wiilely  forke<l,  lolH'!'i.>i|iml, 
their  lengthi  measureil  from  base  of  first  siip|>ortin);  rays  etiualing  that  of  bcoil;  venfrals  not  |«>inl(-d, 
their  tips  not  rcaeliinK  vent,  their  lenglh  1.1  in  heaii;  jH'Ctoral  h>ng,  slightiy  fali-ate,  its  lip  n'uiliing 
vent  and  much  lieyond  Ihiit  of  ventral,  its  length  eipialing  that  of  henil;  si'ales  rather  sniiill,  i'li)soly 
inibricali-<l,  dee|iiT  than  long,  Iheir  eiiges  finely  eiliattil;  eheek  and  ojiercles  siakii,  'i  mui'  on  cluik; 
a  large  Ismy  humeral  seale  from  which  extends  a  series  of  miHlifieil  scales  to  niipe,  and  in  front  ••{ 
whii'h  is  a  patch  of  ordinary  scales;  lateral  line  complete  and  wi'U  devi4o[Bil,  Nifinning  iil  louvr  c>i!gi> 
of  humeral  xcnleand  followii^eontnurot  back  toliasi'of  middle  caudal  rayM,  llie  tuU'ri  lit  lie  brHnelini. 


Color  in  alcohol,  brownish  or  |>uriilish  olivai-eoiis  a 
white;  each  scale  of  liaek  and  ujiper  iiart  of  side  with  s 
rows,  alumt  (I  abi>ve  latt-ral  line;  siile  Iwlow  lateral  li 


•ove,  imler  on  side;  under  parts  iii-a 
darker  brown  s[iot,  these  forming  i: 
ith  I  CMS  distinct  horixoni  a  1  lines;  up| 


B  of  doreal  An  purplisli, 
iranes  purplish;  cuiuhd  slightly 


of  head  olivaceous  brown,  lower  i>art*i  paler 
purplish  at  tii)s;  soft  ilorsal  with  rays  whitish,  i 
plain  whitish. 

This  Bi>e<:ieB  is  reliite<l  lo  II.  I'ioteicnu;  from  whii'b  it  differs  chieHy  in  the  shorter  .-in 
shorter  maxillary,  shorter  mandible,  narrower  interorbilal  space,  decidfKlly  smiillcr 
numerous  gillmkers,  aud  more  posterior  insertion  of  dorsal  fin.  Only  one  s[>i'cimi'n 
No.  50011,  U.  M.  X.  M.  (field  So.  WIW),  U.2^  imb™  long,  fr.mi  llilo,  llawaii  li-laml. 


Qanni  133.  AFBIOH  Cavler  k  T«l«nci«>iii«i. 

Boily  ohiong  or  elongate,  (wmpressed;  scales  large;  mouth  rather 
vomer,  jwlalincs  and  jaws,  outer  series  on  jaws  somewhat  ctdnrgiil  am! 
tongue;  preoperi;le  entire;  interorbital  flat;  last  ray  of  dorsal  anil  anal  s 
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fi>iitiiiin>iifi.  mil  ni)trhi>-l;  ^kiiil  cwiriiiiwlly  its  in  KMh,  the  (iat  in(cri)rl>ilal  nn-a  separatd  from  the 
i>cvi|pital  liy  ii  Iniiiwi'rvi'  lim-  <■!  ili-niarmliciti  liy  uhic-ti  tlii'  itiiilinn  a«  wfll  ui^  the  lalfnil  crests arv 
liniiltii;  fniutalw  wiile  in  frcnit,  iiml  mil  i-hvitiidii^;  ML|ira"rbilal  margin  cn-nate;  |>erii>tic  refrion 
much  iiwollcn  ll1Ilu~a^l  hikI  willi  Ihf  Ihiix-s  thin  :in<l  polii'he'l;  frontalf  liehiiiil  with  ftinnel-eha|MNl 
foramina;  prt-orhiliil  m.-h-ra(c. 

ApriiiK   liaH  t'SM.-iitially   ll»-  f..nii  <,j    L"U-ihi.-   with    Ihc   akiill  nf  BW.*.     Tiie   wingie   Aoierican 

the  r.iniL  ..f  Ihe  -.kill!,  .fiff.-riiii;  -hirlly  in  (lir  s(-.-ilic  chiirac-li.n.'ot  .!,-e|HT  IkkIv,  weaker  U-efh,  >nd  _ 
iiarniwiT  [in-iiriiital.     S]«iic..^  f,-w;  niily  i.iio  kiinuti  fr.ini  thi>  Hawaiian  IvIancU. 


183.  Aprion  v 


■i-4!l- 


l!...! 


larvi-,   iiiiich   lar^^■^  th:in   rl, ■.■[,: 
iiiaxillarj'  roai-hiii;i  <<rl>il,  ^lippii 

ui>,  omfi(UTai>ly  aUiv.-  th.-  iiNi.--  ■ 


xill:iry  i;.4'>;  iiiiiiniihlc  li;  jireorhitaM.K; 

■  Inr^^iil  mill  vciUnil  .iiitlii«¥wntlycurve.l;  he»l 
[Iv  ciinii':  iiiiiiiih  iarvf,  Hiiiicwhat  (ililiijuf,  the 
h  iiiKl.r  Ihi'  hr.Ki.1  iire-iHiital,  ilx  wi<lth  at  tip 
itini;  Hiriic»li;L(  in  i1h'  yunnB;  eye  rather  high 
.iial  s]>;ici'  l>ni:i<laiiil  (Iat;  ojicrx-lL' enilinK  in  One 


nh<-a<l:  ^-aXy^  l.-> 


lui  rays  twice  XvnvXh  of 
<r  |>ii])il,  fourth  or  tilth 
]iri"linT<l,  alM.iit  one-thirci  IniiKer  than  ]ireceilinfc; 
I  Uir^'c  c-\;iin]<le!':  third  anal  Kpino  weak,  its  length 
i.f  anal  siiniliar  1u  thitt  cif  .inmih  cniKtal  widely  fi>rke<l,  the 
'jtli  a  little  Eiliiirter  tlian  Ihiit  <>f  head;  veiitrais  short,  reachini: 
in  liiiid;  ]«Tt»nd  viTy  short  and  hroa<l,  the  lenfrth  alioiit  2.75 
U-cf-er  than  lotij;;  lateral  line  fnliy  develi>j>e<l  and  concurrent 
d.  'r-  rriu^  iin  cheek;  anal  and  i«)(t  ilonoi)  naked;  caudal  scaled. 
lijrht  \iTv.y.  the  n[i[>cr  jMirts  tinfte'l  with  hlue,  which,  on  toji 
es  di><Iiii<'t  clark  hlue,  without  dii'linct  outline,  gradtuilty  ills- 
Hirts  [imch  lighter,  liecuming  almoet  white  on  ventral  line;  ;i 
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indistinct  dusky  spots  on  membranes  of  dorsal  between  seventh  and  tenth  spines  (one  l)otwt»c'n  each 
two);  no  other  ciistinct  niarkinjjfs  on  dorsal,  but  a  tinge  of  yellow  over  the  whole;  ventral  rayM  white, 
membranes  yellow;  anal  whitl«<h;  caudal  uinnarked. 

Color  in  alcohol  of  some  specimens,  dusky-bluish  above  and  on  sides,  whitish  Ik'Iow;  hend  with 
souie  purplish;  spinous  dorsal  with  the  membrane  dusky  at  tips,  3  black  si>ots  on  membranes  U'twetMi 
seventh  and  t^^nth  sjjines;  soft  dorsal,  caudal  and  anal  dusky,  ventrals  white,  dusky  at  tij»s;  pectoral 
dusky. 

This  fish  is  common  alx)ut  Honolulu,  being  brought  into  the  market  almost  every  <lay.  It  is  one 
of  the  l)est  of  fcxMl-fishes.  The  above  de8<!ripti(m,  base<l  chiefly  U{K)n  (No.  O.'Mll)  a  sixH-imen  2  feet 
long,  obtained  in  the  Honolulu  market.  We  have  17  excellent  siK^cimens  from  Honolulu,  llilo,  and 
Kailua,  and  others  were  obtoined  at  Honolulu  by  Dr.  Jenkins  and  the  AlffofrosM.  This  sjM'cies  is 
known  not  only  from  the  Hawaiian  Islands,  but  also  from  the  S<K*iety  Islands,  ^Iaca«jsar,  Celebes, 
Ternate,  and  Amboyna.     Ix?ngth  7  to  24  inchi*. 

Aitrinn  rirt scnif  i'Mvier  &.  Valenciennes.  Hist.  Nat.  Poijw.,  VI, 544.  jil.  IfiS,  18:J0,  Seychelles:  (Jiinther,  Fisrlje  <1«t  SinlM'«'.  I. 

lt>,  1878  (StK'iely  and    Hawaiian  LslandM);  Steindaehner,   Denks.  Ak.  Wiw.  WiiMi,   LXX.   IVKM).  4H4  (Honolulu); 

.lenkins,  Bull.  V.  S.  Fish  (>)mni.,  XXII,  1902  (Sept.  23.  190:^).  4.')2  (Honolulu):    Snyder,  op.  cit.  (Jan.  19,  1904).  r.27 

(Honolulu). 
Mrmpritm  luicrochir  Bleeker,  Nat.  Tijd.s.  Ned.  Ind.,  V,  \^S<\,  3.'I2.  Amboyna. 
Lttijauu»micnn'hir,  Bleeker.  Nat.  Tijds.  Dlerk..  I,  18«W.  2;e. 

SparojutinrhnifjatiiH  Kner.  Sitzb.  Ak.  Wiw».  Wien,  LVIII,  Part  I,  1868,  303,  pi.  3.  figr.  0,  Fiji  Islands. 
ChsfUtf^trun  micrttchir,  Bleeker,  Varsl.  Kon.  Ak.  Wet.,  Ill,  18rt9,  85  (Ternate  and  AmlMjyna). 
Aprioit  {Ajtriitn)  virfftcrnt,  Bleeker,  AtlaH,  VII,  77,  pi.  293.  Hk-  3,  187tj  (Maoassar.  CelebeH,  Ternate,  AmlK)yna). 

Ctonas  184.  ETELI8  Cnvier  ft  Yaleneiennes. 

Body  elongate,  covered  with  large  scales;  eye  very  lanre;  preopt^rde  endinj?  in  2  short,  Hat  lol)es, 
hardly  points;  preorbital  very  narrow;  mouth  moderate,  the  lower  jaw  projecting;;  canines  in  ui>i>er 
jaw  only,  vilUform  teeth  on  vomer  and  palatines;  no  t-eeth  on  tonjfue  or  pteryjjoids;  gillrakers  lon^ 
and  slender;  dorsal  fin  deeply  notched,  rather  short,  its  spines  10  in  number,  its  soft  rays  not  scaly: 
caudal  very  deeply  forketl;  head  nakeii  above,  skull  with  the  interorbital  an»a  flat,  separat<'d  from  the 
cM'cipital  area  by  a  transverse  line,  limiting  the  nietlian  and  lateral  crests  also;  fi>>ntals  wide  in  front, 
not  cavernous,  simply  normally  perforate;  supraorbital  margins  crenate;  i)eriotic  re^iim  little  <-oiivex, 
and  with  the  lx)nes  thick,  unpolished;  prefrontals  l>ehi ml,  with  ftmnel-shaped  foramina;  caudal  deeply 
forked;  dorsal  spines  10,  the  last  shortest,  the  meml)rane  falling  far  short  of  the  ray  following:.  In 
spite  of  the  difference  in  the  fonn  of  its  dorsal,  the  relations  of  Ktelii*  with  Apr'nm  are  very  <'lose.  The 
skulls  in  the  2  are  almost  identical,  as  has  already  l>een  noticed  by  Poey  and  (iill. 

Etdi»  C\i\\vr  &.  Valen<'iennes,  Iliwt.  Nat.  Poi»«.,  II,  127.  1>'2"«  [curhunritln*,  a  Japanese  sjieoii's):  (Jill.  Pr<H'.  Ac  Nat.  .^-i. 

Fhila.  1862,  447  {airbujirufun). 
Efcwtinutt  Swainnon,  Nat.  Hist.  FiMlies,  II,  ir»8,  202,  1839  (»Kii/a/iw). 
HtxfH'ranthiaM  I>o\ve.  Fishes  of  Madeim,  14,  1843  Utrulatii*). 
Macrop*  iHiraeril,  I('htliyolo>?ie  Analytique,  279,  ISTiG  (ornlatu-tt). 

It.  Kye  FHiall,  4  in  head;  caudal  IoIm's  not  much  pnMlneed,  alKjut  equal  in  length,  not  longer  than  head;  ^inrtik«>rs 
3  -t  9 H4ais/n\  p.  '2W 

an.  Eye  comparatively  large,  3  in  head;  caudal  lol>es  niurh  pnwhiee*!,  the  upi»er  longer  than  lu-ad:  KiUrakm- 
6  -f- 15 .- rnfvus,  p.  242 

184.  Etelis  marshi  (Jenkins).     ''UlmUa.''     PlaU»  XVII  and  Fig.  100. 

Head  3  in  length;  depth  3.5;  eye  4  in  head;  snout  3.4;  preorbital  7;  maxillary  2;  mamlible  l.S; 
interorbital  3.9;  D.  x,  11;  A.  in,  8;  scales  6-51-11;  Br.  7;  gillrakers  3  f  9. 

B<M!y  rather  long,  tapering,  mo<Ierately  compresse<l;  the  dorsal  ah<l  ventral  outlines  gently  convex; 
hea«i  rather  large,  bluntly  j)ointe<l;  snout  bluntly  point^nl,  slightly  gn»ater  than  eye;  jaws  suIhuiuuI,  the 
lower  slightly  projecting,  its  tip  entering  into  the  anterior  roundtMl  j)rolile;  maxillary  lony;,  reachini: 
past  ndddle  of  orbit,  its  width  at  tip  e^jual  U:t  vertical  diameter  of  pupil;  mouth  rather  large,  somewhat 
oblique;  teeth  on  jaws,  vomer,  and  palatines,  those  on  jaws  in  villiform  ban<ls;  an  out("r  scries  of 
enlarge<l,  sparse-set  canines  in  ea<'h  jaw,  the  one  in  front  on  each  side  longest,  thostr  of  upper  jaw 
s<miewhat  stronger  than  those  in  the  lower;  tongue  without  teeth;  eye  large,  its  horizontal  <lianietcr 
slightly  the  greater;  interorbital  sjuice  flat,  with  a  bniad  median  groove,  the  ridges  on  each  si<le  some- 
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what  roughenei);  prenrbital  thin 
finely  dentate,  teeth  Htrun^e^t  at 
in  length,  the  lon^eflt  about  'i  n 
ileepl y  notched,  almoet  divideii  i 
dislanre  from  tip  of  snout  (^jiial 
equal  to  diameltr  of  pupil,  third  i 
ehort,  about  2  in  secoml;  itorsat  i 
under  about  fourtli  dorval  ray; 
spine;  last  anal  ray  aliout  ei|iial 
equal,  their  length  eijiial  to  dUtai 
cially  proiluCTii;  venlralc  rathi-r  i 


their  leninh  about  2  in  lieaii;  jiM'toi 
fall-ale,  the  length  1.-2  in  head:  «'ali 
»'ale<l,  the  former  with  li  roui>;  a  largi 
and  followin);  eimtour  of  liai-k.  it-a-'ink!  iit  Ikim'  nf  r; 
Color  in  life,  roi^n-<l.  not  .|nil(-  ^i  bnlliiint  a> 
mouth  not  red  inside;  axil  d.-ej.  n-.l;  U-lly  siivry 
what  ehatleil  whh  ru.-*-:  tins  rii.-i--ciili>n'ii,  tln'  litvii 


tf  eilge  smooth;  operrle  ending  in  2  broail  flat  apinee;  preoperele 
e  angle,  Imt  no  spine?  eaiiecially  enlarged;  gillrakero  few,  mi>derat« 
'ye.  l)ie  niicnlier  about  'i^  9;  fins  iiioderately  developed;  doreal  tin 
(I  2  finni;  origin  of  spinous  dorsal  posterior  to  baiM;  of  pectoral,  its 
I  dittanee  ti>  baw  of  fifth  donml  ra.y;  first  dorsal  spine  short,  at)out 
:1  fourtli  ilor>4il  spines  lunged, Hl)out  2.4  in  head,  ninth  dorsal  spine 
■f  subeijiial,  the  Xjwt  al>out  1.25  in  thin)  dorsal  spine;  origin  of  anal 
'I  anal  spine  very  short,  third  longeiit,  alraut  1.75  in  thinl  dorsal 
I  lat^t  line  nf  dor^l;  caudal  rat hemidely  forked,  the  lobeH  afmut 
.'  fnim  tip  of  sn'iiit  to  eilgi-  of  preo|)ercle,  their  outer  rays  not  espe- 
hing  Imt  .■'liiihily  more  Ihiin  half  distance  to  origin  of  anal, 


iiij,Tr.  the  upper  rays  scimewliat  proiliK-ed,  the  Bn  slightly 
iHlerati'ly  luri-i-.  lirni.  iIii'Iht  than  long;  cheek  and  operele 
lilii.-<l  humeral  scale;  bteral  Mm-  lieginning  at  humeral  m»I« 


i-c'"r".<;  a  gulden  stri]>e along  lateral  line, 
.-  abrnjitly  so  than  in  K.  fiirnt  and  some- 
il  i-uiiilal  liri);hti'st.  ventralsand  anal  almoet 


white;  a  faint  whitish  stri|.-  :il.iiij;:.i.ic  U 

from  Honolulu,  nearly  f^■^-h,  w;i.<  very  bri 

these  forming  streaks;  lali'nil  line  g<ild<'n 
Color  in  spirits,  light  -lusky,  yellowi.- 

yellowish;  line  all  uniform  whitish. 

The  al)0^■e  descriptiun  luseil  I'hielly  n|«in  a  sjw^-inic] 
This  species  n'achesa  length  of  at  lea.~t  2  feet,  and  i 

Honolulu  and   llilo.     The  s|>awnliig  time  s.'e»is  to  Ih' 

examples  ohtaiiiiHl  by  us  in  July  Wing  full  of  ri|K'  sjiawn. 

however.  In  the  smaller  eve.  much  slrnninr  teeth,  hiii 

(Widal  lobes  niarkeilly  pr-biceil.      h  is  rather  common 

[Xo..'i07l4,  r.  S.  N.M. )  wa.-'oblaim-.l 

from  Honolulu.  !l  from  Hiln,  ami  1  fn. 


kn  one.     Another  siH-eimen  (Xo.  0337»),  2  fe«t  long, 
•ilvery  liclow,  thi'  ■■enter  of  each  scale  on  back  golden, 
tins  bright  ri'l;  lower  (ins  pale  red. 
[lali-ron  the  sidiis,  whitish  lielow;  top  of  head  dusky 


J3r[t«ciUTH 


So.  mUK)  Hi. 75  inches  long,  from  Hllo. 
i-i>mmon  and  important  fool-fiBh  l>oth  at 
the  luiddle  of  the  suininer,  several  of  the 
t  is  close  lo  E.  rriirnt  from  wtiieh  it  differs, 
hat  shorter  boily,  and  iti  not  having  the 
leep  water,  eflpt-oially  ofl  Hilo.    The  type 

■  Dr.  W.mhI  at  Honolulu.     Ilurci'llei'tion  ('antiuna4  s] 

Kailiia.  ranging  from  10  to  2I>  inches  long. 

XXI],  IW-  iSi'1>l.  '23,  1W3),  4m,  Bg.  21.  HoBoIulu, 

K.c.B.mus— 16 
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186.  Etelis  evurus  Jordan  A  Evennann.     ''Ulanla:'     Plates  XVIII  and  38. 

Head  3.2  in  length;  depth  3.6;  eye  3  in  head;  snout  3.9;  maxillary  2.2;  interorbital  3.6;  D.  x,  11; 
A.  HI,  8;  scales  5-5(>-ll;  Br.  6;  gilirakers  15 -|- 6,  longest  about  2  in  eye. 

Body  rather  long,  tapering,  moderately  compressed;  dorsal  outline  slightly  convex,  ventral  out- 
line nearly  straight;  head  considerably  longer  than  deep,  compressed,  subconic,  snout  bluntly  ix>inte<l, 
less  than  eye,  e(]ual  to  portion  of  eye  anterior  to  posterior  eilge  of  pupil;  mouth  large,  obli<|ue;  small 
bands  of  villiform  teeth  on  vomer,  palatines,  and  anterior  part  of  each  jaw;  a  single  row  of  small 
wide-set,  slender  canine  tc^eth  on  the  outer  e<lge  of  each  jaw,  those  in  upjx^r  jaw  slightly  larger  and 
more  wide-set;  a  single  larger  canine  tooth  on  the  side  of  each  jaw  in  front,  those  in  the  ui)|K'r  jaw 
the  larger;  maxillary  extending  to  middle  of  pupil;  eye  very  lai^e,  its  lower  edge  slightly  below  axis 
of  body;  preopercle  finely  serrate;  opercle  with  2  broad,  flat  spines,  not  pnxluceil,  the  upper  rather 
obscure;  fins  moderately  developed;  origin  of  spinous  dorsal  slightly  posterior  to  base  of  i^ectoral,  it.s 
distance  from  tip  of  snout  equaling  that  to  y»afie  of  sixth  dorsal  ray;  dorsal  fin  deeply  notched,  almost 
divided;  first  dorsal  spine  short,  its  length  but  slightly  greater  than  diameter  of  pupil;  third  dorsal 
spine  longest,  2.1  in  hea<l;  ninth  spine  short,  its  length  2.75  in  third;  soft  dorsal  not  elevated,  the  rays 
al)out  equal,  the  last  1.75  in  third  spine;  anal  similar  to  soft  dorsal,  the  first  spine  very  short,  the  thirtl 
about  1.8  in  third  dorsal  spine,  last  anal  ray  about  equal  to  last  dorsal  ray;  caudal  deeply  notched,  the 
lobes  much  produced,  the  upper  the  longer,  ita  rays  greatly  exceeding  length  of  hea<l,  or  about  2.4  in 
body;  ventrals  long,  but  not  reaching  vent  by  a  distance  equaling  half  diamater  of  pupil,  their  length 
1.5  in  head;  pectoral  long,  reaching  vent,  the  ui)j>er  rays  somewhat  prrnluced,  their  length  1.2  in  head; 
scales  moderate,  firm,  covering  body,  nai)e,  opercles,  and  breast;  a  large  humeral  scale;  lateral  line 
beginning  at  lower  e<lge  of  humeral  scale  and  following  ccmtour  of  back  t<^)  liase  of  caudal  fin. 

CJolor  in  life,  of  a  8iK?cimen  (field  No.  03481)  14  inches  long,  brilliant  rose-reii,  the  side  from  level 
of  eye  abniptly  silver,  with  rosy  shades;  snout,  jaws,  eye,  and  inside  of  mouth  re<l;  fins  all  rose-color, 
the  dorsal  and  caudal  bright;  ventrals  and  anal  pale,  the  former  washed  with  red  on  center;  axil  pale 
pink;  pectoral  pale  rosy. 

Color  in  alcohol,  uniform  yellowish  white,  paler  below;  fins  all  pale  yellowish  white,  the  aunlal 
lobes  somewhat  dark. 

This  species  is  related  to  Eteli»  oculatus  of  the  West  Indies,  from  which  it  differs  in  the  somewhat 
larger  scales,  much  longer  caudal  lobes  (9.5  times  length  of  middle  rays  instead  of  4  times  as  in 
E,  oculatus)^  and  larger  eye.  From  K.  carhutictdna  Cuvier  &  Valenciennes,  from  Isle  of  France,  it  seems 
to  differ  in  the  coloration,  and  in  having  only  16  instead  of  20  scales  in  a  transverse  serie-*<.  It  is  one  of 
the  handsomest  of  all  Hawaiian  fishes,  thus  far  known  only  from  Hilo,  Hawaii,  in  the  market  of 
which  we  obtaine<i  13  fine  examples,  ami  from  Honolulu,  where  it  was  obtained  by  the  Alhatrosii. 

Ixingth  11  to  16.5  inches. 

Etelis  ei-unu  Jordan  &  Evermann,  Bull.  U.  S.  Fish  Comm.,  XXII,  1902  (April  11, 1903),  184,  Hilo;  Snyder,  op.  cit.  (.Ian.  19. 
19W),  627  (Honolulu). 

Family  LXIII.  SPAR! D^.— The  Porgies. 

Body  o])long  or  more  or  less  elevated,  covere<l  with  rather  large,  adherent  scales,  which  are  mx  vr 
truly  ctenoid;  lateral  line  well  developed,  concurrent  with  the  back,  not  extending  on  cjukIhI  liu; 
head  large,  the  crests  on  the  skull  usually  largely  developed;  no  suborbital  stay;  month  small,  ter- 
minal, low,  and  horizontal;  premaxillaries  little  protractile;  maxillary  shorty  petniliar  in  form  and  in 
articulation,  without  supplemental  bone,  for  most  of  its  length  slipping  under  the  edge  of  the  pre- 
orbital,  which  forms  a  more  or  less  distinct  sheath;  preorbital  usually  broad;  teeth  strong,  those  in 
front  of  jaws  conical,  incisor-like  or  molar;  lateral  teeth  of  jaws  always  blunt  and  molar;  n(»  teeth  on 
vomer  or  palatines;  posterior  nostril  lai^gest,  usually  more  or  lessobhmg  or  slit-like;  lower  pharyngeals 
separate;  gills  4,  a  large  slit  l)ehind  the  fourth;  pseudobranchije  large;  gillrakers  mcxiemte;  gill-mem- 
branes separate,  free  from  the  isthmus;  preopercle  entire  or  serrulate;  ojiercle  without  spines;  sides  (»f 
head  usually  scaly;  dorsal  fin  single,  continuous,  or  deei)ly  notched,  the  spines  usually  strong, 
tlepressible  in  a  groove;  spines  heteracanthous,  that  is,  alternating,  the  one  stronger  on  the  right  side, 
the  other  on  the  left,  the  spineij  10  to  13  in  numl)er;  anal  fin  rather  short,  similar  to  the  soft  dorsal, 
and  with  3  spines;  ventral  tins  thoracic,  the  rays  i,  5,  with  a  more  or  less  distinct  scale-like  a:.iM»n<lage 


r 
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>t  htuie:  caudal  An  usually  mort'  or  I«i9  ronravf  hehinil:  ikir'tilnililiT  pn-H-ril,  iisiiully  eiiii|il>-;  pyliirii- 
<xec«  few;  vertotxw  umally  )0  •   14=24;  inte'linul  I'an&l  Hlmrt. 

fiiruiviirous  sbtrp-tielieo  o(  the  Iropioil  twiu,  wiHs-Mtly  al>uti<Unt  in  tbt'  MiDliti'rratuMti,  lt<-<l  Sua. 
•Dtl  We»t  InilU«.     Ueuera  aliout  12,  spe^'iM  about  90,  mosl  of  Ihem  niiit'li  valiii>i)  a»  (oo>I. 

Unly  oue  epeciee  thus  lor  known  Imni  the  Hawaiian  Ii^lanils. 


>  M-ri<w  of  iiiolarB  oti 
mill  spin*^  3:  m-dIi^ 


Ocnni  133.  MOKOTAXU  Bannatt. 

Javf  eai-h  with  iwveral  iimiral.  ■itnint'-likf  lei-tli  iri  [riml.  ami  < 
the  ei'ies;  clipek  waily;  iloreal  fln  with  10  9|iinf*,  ■icprwsilile  iti 
lui.Hlerale;  l>ranchi<«t«f^li<  0;  jiyloric  appendaiem  few-     Special  (ew. 

186.  Konotaxia  graudoctdis  (  ForvkAll-     "  .Vii;"  "  itamAmu."     Fi|c.  101. 

il<-u.l.'ll  Liilenmh;  ii.|4h  2..i;  pyel  in  heiKl;  nimul  2.2:  prrorliital  3.1:  inleror)iital:i.;5:  0.  i,  11; 
A.  Ill,  If);  fU'ak9(i-l6~l^. 

ilinly  obloug.  (I<«p,  [-ouiprcattil.  lack  not  miii-h  elvvMul;  pmllle  (nmi  napv  tc  lip  nf  tnimt  iii«rlj 
etnifflit,  being  eteuper  from  the  promineiitTe  in  front  ■)[  eyo  to  tip  iif  snout;  linul  iili^lly  i]«<e|wr  than 


lone,  i'ompn»«(l:  tniout  bluntly  roumli^t:  nioulh  lai)^,  hiiriuDnlal:  jawn  «i|Ual,  maxillary  •'nttivly 
f"Hf«ileii  except  lor  its  lower  e<i(re;  tiwlh  laiw,  wiile.  anil  irregularly  »'t,  conic  ti»lh  tn  anlcrior  [uirl 
•  if  each  jaw,  lateral  teeth  on  each  jrh'  iaiye  and  molar;  preorbilal  vciry  hroBi);  prtiopeivle  entire;  cyv 
uiileriiir,  hipch,  upper  eilge  of  pupil  on  line  wllIi  lalenil  line;  donail  Rti  ouutlnuiiua,  il»  origin  eiighlly 
in  Ailvnnee  of  pectoml.  itB iliglanre  froin  tipof  snout  equal  to  ilx  lUtdanri!  from  hosrof  venlmlg,  kiujmit 
i>pine2.l  in  head,  Srelspioe^hort anil  weak,  .6  height  of  serond;  mft  ilonol  K)nnile<l,  rayxuiiiclilongitr 
than  iipinex,  longetit  1.T5  in  head;  anal  similar  to  soft  donml.  lou)^!  Hpiue2.S  inhdut.  my  1.75;  isudal 
bronil  an<l  strong,  rather  deeply  forked,  its  lotien  short  anil  titront;;  ptM-tiiml  hnwdly  (alvate.  iht  Up 
reaching  as  far  ai^  thoee  of  ventnlH,  nearly  1  in  h««d ;  ventrals  falcHtv,  nwrhinK  |Mxt  veul,  D(«rty  ti> 
t)a»e  of  anal,  1.2  in  head;  scales  mtlier  largi<.  much  deeper  (bnu  long,  i-yelnid;  Uiji  fit  hi^il,  moiit, 
nianili hie  and  cheek  naked;  3  niwsof  large  «oaleson  upptrr  and  6  on  lower  part  of  preopercle.  0  nmne 
on  opercle;  soft  iloreal  and  anal  moderately  flieatheil;  a  oini^e  ntw  o(  tunall  waltw  on  mcb  lauidal  ray, 
extending  nearly  tu  tip;  lateral  line  e^eiirront  with  dorsal  »iiilinc. 


r 
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Color  in  life,  scales  below  lateral  line  pale  silvery  with  a  purplish  tinge;  margin  of  scales  on  middle 
of  Ixxly  and  on  the  upper  jiart  of  opercle  greenish  yellow,  those  on  liack  darker,  with  margin  blackish 
yellow;  belly  pale,  margin  of  scales  on  belly  darkish;  a  blackish  band  on  nape;  head  an<l  snout  pur- 
plish gray;  cheek  with  a  dark  dirty  purplish  blotch  tinged  with  yellow;  lips  darkish  yellow;  inside  of 
mouth  reddish,  spinous  dorsal  pale  purplish  silvery,  margin  of  the  membranes  with  a  wi<le  deep 
(Ordinal  stripe;  soft  dorsal  blackish  claret,  rays  paler;  caudal  dirty  <*laret,  somewhat  i>aler  than  soft 
dorsal,  rays  paler,  margin  reddish;  anal  same  as  soft  dorsal,  spines  dark  reddish,  black  blotches  at 
root  of  third  to  sixth  membrane  inclusive;  pectoral  pale  re<ldish,  axil  black;  ventrals  very  |)ale  pur- 
plish, tips  darkish;  iris  silvery-yellow,  the  upi)er  border  blackish  silvery,  this  bonier  with  a  deep 
cardinal  border  ventrally;  root  of  pseudobranchiae  purple. 

A  smaller  example  (No.  03241),  9  inches  long,  from  Honolulu,  show^ed  the  following  colors  in  life: 
Olive-gray,  silvery  below,  each  scale  above  with  a  bluish  white  center;  traces  of  4  narrow,  whitish, 
yellowish  cross-lmrs  on  back;  one  at  nape,  one  under  first  dorsal  spines,  one  under  last  dorsal  spines, 
and  one  under  last  dorsal  rays;  head  paler  and  more  yellowish;  a  black  spot  on  upper  part  of  eye; 
inside  of  jaws  bright  red;  spinous  dorsal  dirty  gray,  the  i>ale  band  of  back  extending  on  it;  soft  dorsal 
with  a  large  black  central  blotch,  the  last  rays  reddish  white;  caudal  reddish  gray,  the  rays  mostly 
grayish,  the  membranes  deep  red;  anal  gray,  blackish  mesially,  the  rays  tipped  with  dirty  re<l; 
ventrals  whitish,  tipped  with  dirty  red;  pectoral  light  rusty  re<l,  the  color  fading  on  lower  rays; 
a  small  black  axillary  spot  with  yellowish  shade  below  it.  Smaller  examples  show  yellowish  on  fins 
and  head  rather  than  red;  a  dusky  bar  on  cheek  l)elow  eye;  pale  bars  more  distinct,  the  inters()aces 
more  clearly  black. 

Color  in  alcohol,  grayish  brown  abf^ve,  lighter  below,  margin  of  scales  darker;  top  of  head  and 
cheek  darker  brown;  a  black  blotch  on  upper  edge  of  the  yellow  iris;  spinous  dorsal  pale  brown  with 
a  darker  blotch  on  the  anterior  part  of  each  membrane;  membrane  of  soft  dorsal,  anal,  and  cau<ial 
dark;  pectoral  pale,  black  at  axis;  ventrals  pale,  tipped  with  dark  brownish. 

The  above  description  based  chiefly  upon  (No.  04140),  a  specimen  20.5  inches  long  fn)m  Iloopuloa, 
Hawaii. 

Our  collection  contains  22  siiecimens  5  to  20  inches  long,  the  localities  represente<l  being  Hon- 
olulu, and  Kailua  and  Hoopuloa,  Hawaii. 

This  fish  reaches  a  length  of  about  22  inches.  It  is  fairly  abundant  and  highly  prizeil  as  a  food- 
fish,  always  commanding  a  high  price.     It  has  a  very  wi<le  distribution  among  the  Pai'itic  islands. 

Scixna  grandonUis  Forak&l,  Descript.  Animal..  53,  1775,  DJidda. 

i>eArmu«  2a<id«n«  Cuvier  <b  Valenciennen,  Hist.  Nat.  Foias.,  VI,  316,  1830.  New  Guinea. 

Monotaxii  indiea  Bennett,  Life  of  Raffles.  Cat.  Fish.  Sumatra,  683,  1830,  Sumatra. 

IHigrus  hfierodon  Sleeker,  Bijdr.  Ichth.  Ualmahera,  Nat.  Ned.  Ind.,  VI,  54, 1854,  Sindangole. 

Spharrodon  kUidms,  Kner,  Novara.  83,  pi.  4,  fig- 1,  1«>5  (Australia). 

SphstTodon  grandoadU,  Giinther,  Fisehe  der  Siidsce,  II,  67,  1874  (Sandwich  Islands). 

Mimntaxi*  grandoculis,  Bleeker,   Atlas.  VIII,  106,  pi.  299,  flg.  1,  1876  (Sumatra,   Batu,  Celelies,   Ualmahera.  Obiniajor, 

Amboyna). 
Sphstrodon  hetervdon,  Bleeker,  Atlas,  VIII,  pi.  299,  1876  (name  on  plate). 

Spari»miu4  unicolor,  Fowler.  Proe.  Ac.  Nat.  Sci.  Phila.  1900,  502  (Honolulu):  not  of  Qnoy  «$:  (iaimani. 
MonotaxiB grandoctdis,  Jenkins,  Bull.  U.S.  Fish  Comm.,XXII,  1902  (Sept.  23,  1903), 453  (Honolulu);  Snyder,  op.  cit.  (Jan.  19, 

1904),  627  (Honolulu). 

Family  LXIV.  M.€NIDi€.— The  Picarels. 

Body  oblong  or  elongate,  covered  with  moderate  or  small  ciliate<l  scales;  mouth  moderate  or  small, 
extremely  protractile,  the  spines  of  the  premaxillaries  extending  l>ackwar<l  to  the  oi*ciput;  tei*th  small 
or  wanting,  all  pointed;  no  incisors  or  molars;  dorsal  continuous  or  divide<l,  the  spines  very  shMidcr; 
preopercle  entire;  intestine  short,  with  few  pyloric  C(eca.  Carnivorous  shore-fishes,  chiefiy  of  the  Old 
World.  In  the  form  of  the  mouth  they  present  analogies  U)  the  Gerridse^  in  other  reganls  they  closely 
resemble  the  ILnnulidie.     Genera  4  or  5;  species  about  25. 

Oenns  186.  EBTTHSICHTHT8  Temminok  ft  Sehlegel. 

Bo<ly  elongate;  caudal  peduncle  long;  snout  rather  sharply  conic;  mouth  very  protractile,  the 
processes  of  the  intermaxillaries  extending  to  occiput;  dorsal  fins  2,  scarcely,  if  at  all,  ctnniccteil,  the 
spines  all  slender  and  feeble;  no  detached  dorsal  spines;  caudal  widely  forked,  the  lobes  long  and 
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pointed;  no  teeth  on  jawfi,  vonier  or  palatines;  lower  pbaryngnis  seiMnttecl  from  each  other,  and  like 
the  upper  oiine.  amiod  with  i-anlifomi  Im-Di;  preupercle  entire;  eislen  lather  small,  ciliated;  bnui- 
chioHteftale,  T;  [weiidulinuii'hiie  iintwiil. 

This  f^niiB  is  distinct  [rum  EiiimrlirhOiyr,  differing  chiefly  in  having  do  detached  doraal  aiapw. 


Er^krichlk^  TeDUniDct  &  tk-bletcvl.  >'■<: 


-.  VHh  <,<ieUtgdii\. 


187.  BrTthrichtliya  BcblegeUi  Uiinther.    Plate  XIX  and  Fig.  102. 


hesfl;  Mnout  3.U;  inBiillary  2;  mandible  2;  preorbital  7; 
':'  10-7.VI7;  Br.  7;  gillnkera  24-6,  the  knigest  about  2 


Budy  1(10)1  snil  slender,  deejieet  at  vitIjchI  of  iiectoral,  thence  grailuaily  tapering  tu  the  long  caudal 
pednncle,  not  much  coiiipre^^,  the  hack  ikiI  inin'h  elevated;  head  moderate,  conic;  snant  latbersharplj' 
L-onlc;  mouth  rather  large,  somewhat  ohlitiiie,  the  maxillarj'  reaching  anterior  edge  of  popil;  TtnnCT, 
palalinefl,  tongue,  anil  ian>  I»oth1eH>,  tlie  latter  sometimes  with  a  few  ver>- email  villous  teeth;  premaxil- 
lariet)  greatly  protractile;  lower  jaw  projei'tioK.  its  tip  ruuiiiled.  entering  into  dorsal  profile;  ejre  very 
targe,  its  center  scan-ely  alHivi-  axi^' i.f  ln-ly;  tiiU-rorhital  l>n«d  and  convex;  preorlHtal  very  narrow - 
operele  nmooth,  2  weak  fiat  fiiim-ri  on  iti;  upjier  portion,  the  Ixiiiy  )>i>rtlnn  between  these  deeply  emar- 
ginate;  jiivopen'le  sli);hlly  cn'iiute  or  fluliil,  not  MTnite,  the  angle  rather  broadly  roonded;  origin  of 
si»nouB  dorsal  t>ltghlly  ■■'I'tcrlur  to  \tatv  of  veiitrali',  n  little  nearer  tipof  i>nout  than  base  of  last  dond 
ray;  dorsal  spim-f  all  i>1en'lcr,  the  tir't  A\'ir\,  ulioiit  l'.i>  in  svcond;  third  longest,  about  2  in  head,  the 


^^Sv 


''^  — 


■glhrieSlhv,  xMcgtUi  QflntlieT. 


tenth  shortest,  rat  Ikt  remote  frurn  ll»-  ninth  hnt  <-onnecIe<I  with  it  by  a  membnuie,  smrcdy  or  not  at 
all  o.innecteil  with  the  eleventh,  ulili'his  somewhat  longer,  l.liiuere;  soft  dor^  witha scaly-sheathed 
hase,  the  rays  ajiproximately  u(iial,  1.1  in  eye;  anal  similar  to  Koft  dorsal,  the  flist  spine  short,  aboat 
2..^inwcoud,  the  thinl  longest,  about  ei|ual  toeye,  second  anal  ray  Nlightly  longer;  caudal  widely  forked, 
loljes  oi-itial.  lonjtanil  [iiiinteil.  alx'ut  eijualing  heail;  ventrals  short,  reaching  ahont  two-fifths  distance 
to  vent,  their  length  a  little  F^horter  than  i>nout  and  eye;  pectoral  nhort,  not  reaching  tips  of  ventrals, 
tlie  length  1.6  in  heail;  Hcalet<  Kiiiall,  ver>-  finely  ctenoid,  deeper  tlian  long,  firm,  covering  hue  of  caudal 
and  forming  a  scaly  sheath  at  }»»■■  of  anal  and  clorml  Anf;  head  completely  soiled,  6  rows  of  scales  on 
masillary;  niandihW  scaled. 

Color  in  life  of  an  example  (No.  O.'UOl)  from  Hilo,  pinkish  olive,  pinkish  sflvery  behnr;  back 
with  golden  hit<ter;  faint  yellowish  orosn-bands  spreading  from  lateral  line,  these  being  mnscle  marks; 
faint  darker  streaks  aliove  middle  of  side;  head  orange-red,- yellowish  on  ude,  red  below;  jaws  ted; 
sheath  of  scales  of  tlorsal  mlmon-color;  dorsal  translncent,  the  sfunous  part  orange-tinted,  the  rest 
light  crimson:  tower  Ana  red;  pupil  orange  within,  sUveiy  without;  middleof  sidedistinctlyyellowish, 
the  general  effect  orange. 
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Color  in  alcohol,  pale  yellowish  orange,  deepest  alwve  and  on  head;  under  parts  whitish;  faint 
brownish  or  orange  streaks  along  the  rows  of  si-ales;  fins  all  whitish,  tinge<l  with  orange. 

This  8|)ecies  reaches  a  length  of  something  more  than  a  foot.  It  does  not  appear  to  l>e  very 
common,  as  our  collection  contains  only  5  specimens,  all  from  deep  water  off  Hilo.  It  was  descril)ed 
originally  from  Japan. 

Erythrichthyt  s\t1  ^'h\egv\,  Fauim  Jaiioniea,  Toiss..  VII-IX,  117,  pi.  63.  fig.  1.  1845,  Japan. 

ErytAHcMkyn  gchUtgcIii  GihMhvT,  Cat..  I,  895.  1859.  Japanese  Seas. 

Emmdichthys  fchlegelii,  Blceker,  Ennmr.  Poifw.,  Japan,  Nat.  Vcrh.  Kon.  Ak..  XVIII,  8, 1879  (name  only). 

Family  LXV.  KYPH0S1D.€.— The  Rudder  Fishes. 

Herbivorous  fishes  with  incisor  teeth  only  in  the  front  of  the  jaws;  body  oblong  or  elevated,  with 
moderate  or  small  scales,  ctenoid  or  not;  mouth  uio<lerate,  with  incisor-like  teeth  in  the  front  of  each 
jaw;  no  molars;  teeth  on  vomer  an<l  palatines  present  or  absent;  premaxillaries  mcnierately  protractile: 
preorbital  rather  narrow,  sheathing  the  maxillary;  gillrakers  moderate;  pseudobranchije  welldeveloiH»d; 
0|)ercle8  entire;  gills  4,  a  slit  l)ehind  the  fourth;  gill-mem])ranes  separate,  free  from  the  isthmus; 
dorsal  fin  continuous  or  divided,  with  10  to  15  rather  strong  spines,  the  soft  dorsal  nake<l  or  scjily; 
anal  with  3  spines^  ventrals  thoracic,  the  rays  i,  5,  an  accessory  scale  at  base;  caudal  lunate  or  forked; 
pectoral  fin  with  all  its  rays  branched;  intestinal  canal  elongate,  with  a  few  or  many  pyloric  co*ca;  air- 
bladder  usually  with  2  posterior  horns;  vertebne  in  ordinary  or  slightly  increased  numl>er,  24  to  28; 
po8t-temiH)ral  of  nonnal  |)ercoid  form,  the  stout  f(»rk8  not  adnate  to  the  cranium.  Herbivorous  shore 
fishes,  feeding  largely  on  green  or  olive  algie;  chiefly  of  the  Mediterranean  8ea  and  the  Pa*.'ific  Ocean; 
most  of  them  value<l  as  food.     Genera  20,  s[»ecies  about  70. 

a.  Inciaor  toeth  well  developed,  each  with  a  eonttpiiMiouN  horizontal  pitKrenH  or  riK)t:  caudal  fin  moderate,  afjoiit  ax  long  aa 
head,  the  outer  rays  not  3  timen  aM  long  as  middle  ray«:  jun(;tion  of  gill-niembnine»>  forming  an 
angle Kyphoms.  p.  24H 

(UL,  Inciaor  teeth  Mmall,  with  conspieuouH  roots;  caudal  much  longer  than  head,  the  IoIhjm  falcate,  the  outer  T)  times  length 
of  middle  rays;  gill-membranes  not  forming  an  angle  at  junction Scctator  p.  248 

Oenns  187.  KTFH08U8  Lao^pMe.     The  Chopas. 

Body  elongate-ovate,  regularly  elliptical,  moderately  ('omprt^ssed;  heail  short,  with  blunt  snout; 
eye  large;'  mouth  small,  horizontal;  maxillary  barely  reaching  front  of  eye;  each  jaw  with  a  single 
series  of  rather  narrow  obtusely  lanceolate  incisors,  implanted  with  compresseil  conspicuous  root.'^  pos- 
teriorly; l>ehind  these  a  narrow  band  of  villiform  teeth;  fine  teeth  on  vomer,  palatines,  and  tongue; 
branchioett^ls,  7;  gillrakers  long;  preopercle  ol)soletely  serrate;  pri»orbital  narrow,  covering  but  little 
of  the  maxillary;  sipiamation  very  complete,  the  si»a<*e  between  and  alxnit  the  eyes  lH*ing  the  only 
nakeil  |>art;  scales  smallish,  thick,  ctenoid,  ()0  to  70  in  the  lateral  line,  which  is  ct>ntinuon.«;  .similar 
scales  entirely  covering  the  soft  parts  of  the  vertical  fins,  and  extending  up  on  the  pairetl  lins;  dorsal 
fin  low,  with  alHJut  11  spines,  which  are  depressible  in  a  groove  of  scales,  the  fin  continuous  but  the 
last  spines  low,  so  that  a  depression  occurs  between  the  2  part«  of  the  fin,  the  basi\s  of  the  spinoas 
and  soft  parts  about  ecpial;  soft  dorsal  rather  low  in  front,  not  falcate,  jwinted  behind;  pectoral  fins 
small,  ventrals  well  In^hind  them;  intestinal  canal  long;  pyloric  cieca  very  numerous;  vertebra' '.)  or 
10  }-15 or  16=25.  This  genus  contains  some  10  si»ecies,  chiefly  confined  to  the  Pacific  Ocean,  and  nunt 
of  them  valued  as  food;  2  species  found  in  the  West  Indies.  Two  8i)ecie8  known  from  the  Hawaiian 
Islands. 

Kyphonu  Lac<^pti<le,  Hist.  Nat.  PoisH..  Ill,  114,  1802  (biifihbu*  --/uftcus). 
THmrlepttruB  L*ic<JpOde,  op.  cit..  IV,  429,  1802  (fxtsqui-ncdniru). 
DiM-fuarim  Lac<^pMe,  op.  cit.,  V,  4«2,  1803  {niffrrfetm-fusctu). 
Xyster  Lac<JpMe,  op.  cit..  V,  4H4.  1803  {/ngcnif). 
Salrimn  Bowdich,  Excursion  Madeira.  238,  fig.  37,  1825  (aurata). 
?  Opigthistius  GiW,  Proe.  Ac.  Nat.  S<-i.  Phila.  im'l,  246  (tahmcl). 

a.  Caudal  peduncle  short,  2.5  in  head;  body  deep,  the  depth  2.15  in  length:  scales  10-72-17 «nif/jr/Vvn^/>\  y».  217 

aa.  Caudal  peduncle  longer,  1.8  in  head;  body  more  slender,  the  depth  2.4  in  length;  scaleH  12-82-21 ./a«cM^,  p.  2 is 
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1 88.  KjrphosuB  sandwicensis  ( Sau vage)  -     ' '  Nenue  /mi li. ' ' 

Head  3.75  in  lenj^h;  depth  2.15;  eye  4.3  in  head;  snont  2.9;  maxillary  3.25;  interoiintal  2.3; 
D.  XI,  12;  A.  Ill,  11;  Bcalea  10-72-17. 

Body  elongate-o\'ate,  regularly  elliptical,  moderately  compreBHed;  dorml  outline  evenly  carved, 
nearly  uniform  from  origin  of  dorsal  to  tip  of  nnout,  a  slight  depression  over  eyes,  thence  steeper  to 
tip  of  snout;  head  deeper  ttian  long,  rompre»^;  nnout  bluntly  rounded;  jaws  equal,  the  opper  lip 
very  broad,  maxillary  slipping  under  preorbital  for  niopt  of  its  length,  not  quite  reaching  eye;  a  single 
row  of  moderately  broad  and  strong  iui*isor  ti^eth  on  each  jaw,  their  roots  with  very  oonspicuoos  back- 
iK'ard  parallel  prolongation;  Ix^hind  thene  a  narrow  band  of  villiform  teeth,  similar  villiform  teeth  on 
vomer  an<l  palatines;  tongue  very  inconspicuous;  eye  entirely  above  axis  of  pectoral,  anterior,  with  a 
prominence  on  snout  above  an<l  in  front  of  it;  preorbital  entire;  interorbital  broad  and  convex;  caudal 
peduncle  short,  its  length  2.5  in  head;  origin  of  dorsal  slightly  l)ehind  origin  of  ventrals;  distance  from 
origin  of  dorsal  to  tip  of  snout  slightly  less  than  depth;  <lorsal  spines  moderately  strong,  longest  Sfune 
much  higher  than  soft  dorsal,  l.\*  in  head;  first  spine  half  as*  long  as  second;  caudal  broad,  not  deeply 
forked,  its  upper  lobes  stij^htly  the  Ioiigi*r.  the  length,  nieasure<l  from  base  of  first  supporting  ray  to 
tip,  slightly  longer  than  head;  anal  similar  to  soft  dorsal,  its  base  equal  to  that  of  soft  dorsal,  each 
about  1.2  in  head;  i>ectoral  broadly  falcate.  1.5  in  head,  not  reaching  nearly  as  far  as  ventrals;  ventrals 
resembling  pectoral,  slightly  longer,  1.:^')  in  hi^l;  sc-ales  nio<Ierate,  ctenoid,  larger  on  the  sides  of  body, 
deeper  than  long,  entin.*  Ixxly  and  head  s<-ale<l,  except  snout  from  up{)er  front  of  eye  to  tip,  scales  on 
head  siiiall,  small  scales  on  entire  s<»ft  dorsal,  anal,  ami  caudal,  and  most  of  pectoral  and  ventrals; 
lateral  line  I'oncurrent  with  dorsal  outline. 

Color  in  life  (No.  (V»(>44.  paper  tag  3510),  23  inches  long,  liody  alwve  lateral  line  silvery  blue, 
with  5  or  0  greenish -yell«nv  stri|»es  which  diffuse  at  the  region  of  naiie  imparting  to  the  back 
a  greenish  reflec-tion;  Im^Iow  the  lateral  line  10  greenish-yellow  stripes  along  the  intersection  of 
scales  on  pale  silvery-blue  ground;  margin  of  si*ales  blackish;  l>elly  pale  silvery  blue;  throat  slightly 
reddish;  head  and  top  of  na{»e  dark-l)lui.sh  emerald  green,  margin  of  scales  blackish;  a  blue  bar  across 
<Avi{mt;  snout  blarkish  blue:  chivk  i»2de  silvery  blue;  a  goldcn-bn>wn  bar  from  angle  of  month  toward 
angle  of  preoi»ercle,  another  but  wider  l»ar  of  same  color  jnisteriorly  from  eye;  anterior  edge  of  opercle 
gidden  bniwn,  a  greenish -brown  lilotcb  on  up|HT  comer,  a  dark  blotch  on  middle,  posteri<^  edge  dark, 
dirty  golden  brown;  anterior  e<l^e  of  shoulder-ginlle  ami  axis  of  {lectoral  darkish  golden  brown;  iris 
silvery,  anterior  and  jMjsterior  t-dt^»s  golden  bn.)wn,  upper  e«lge  dark  blue,  lower  edge  pale  silvery  blue; 
spinous  dorsal  dark  ashy  gray,  the  s]»iiK^  dirty  gnH.Miish  yellow,  nuugin  blackish;  soft  dorsal  darkish; 
iau<lal  dark  gray,  vi\i:^-i*  l»lackish,  base  and  r(K>t  with  silvery  reflec'tions;  anal  silvery,  maigin  darkish; 
ventrals  |mle,  darkish  silvery,  margin  blackish,  inner  side  with  dark  brownish  streak  along  the  rays; 
pectoral  silvery,  margin  i»ale,  upfKT  e<lge  blackish,  inner  side  burnt  ochre  or  blackish  brown. 

Color  in  alcohol,  brownish  olivaceous  l>e<*oming  lighter  l)elow,  the  posterior  edge  of  each  scale 
being  darker;  dorsal  slightly  darker  than  the  Ixnly,  edge  darker;  caudal  and  anal  similar  to  dorsal; 
pectoral  palish  brown;  ventrals  brownish,  tiiis  darker  on  lower  side,  the  front  of  ra3rs  scaled,  the  scales 
being  white,  s|KM*kle<l  with  brown. 

The  alx)ve  des<Tiption  l^ascMl  chiefly  u{>on  a  s|>ecimen  (No.  0.'M12)  17.5  inches  long,  from  Honolulu, 
where  we  obtained  5  specimens  1 1  to  23  inches  long.  The  sp>ecies  was  also  taken  by  the  Aibairom  at 
Laysan  Island.     It  attains  a  length  of  1  to  2  fei*t  and  is  a  goo<l  food-fish. 

On  (X>in|)aris4m  of  our  si^ei-imens  with  Kyphoxiut  I'legans  from  Maasatlan,  we  find  very  little  differ- 
ence, and  we  a<lopt  Ki/phtituif  Miwiirlcenxiitai^eL  distinct  six?ciesonly  provisionally. 

?  Pimdeptrru*  rlcgarut  Peter*.  Berliner  Monat«(t)erichte,  K.  rreii««..  Ak.  Wis..  707. 1M69,  MasatlJUi. 

Pim*hptirH$  wim/ir.rmxi*  Sauva^e.  Bull.  S<>c.  Philom..  III-IV.  187»-80  (July.lWQ).  Honolnlii. 

KtrphtttH*  ^/'.oaiiJi.  Evennann  &.  Jenkiim.  Tmc.  V.  .S.  Nat.  Mil«.  1991, 1.S5  (Guaynuwr.  Jordmn  A  EvemHUm,  Fish.  North  A 

Mid.  Amer.    If.  i:v<7.  1X9H;  Jordan  ^  Evennann.  Amer.  Eood  and  Game  Fluho.  A^,  1902;  JvnkJnii.  Bull.  L*.  S. 

¥\Ai  Comm..  XXII.  \W*  (Sept.  23. 1«B>.  453  (Honolulu) ;  Snyder,  BulL  U.  S.  Fish  Gomm.,  XXII.  Ifftt  (Jan.  19,  UNM). 

507  (Laysau  Island). 
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180.  Kyph08U8fii8CU8  (Lac^pMe).     ''MaimUni;''  ''Nenue.'' 

Head  3.5  in  length;  depth  2.4;  eye  4  in  head;  Hnout  3.1;  inaxiiiarj'  3.5;  intenjrintal  2.6;  D.  xi, 
12;  A.  Ill,  11;  tw^let?  12-82-21,  about  70  in  series  just  below  lateral  line. 

Bod  J  oblong,  deep,  compre88e<l,  dorsal  outline  more  convex  than  ventral,  the  latter  being  neiirly 
straight  from  origin  of  anal  to  before  basie  of  ventrals;  dorsal  outline  from  origin  of  dorsal  to  tip  of 
snout  nearly  evenly  arched,  becoming  slightly  steeper  over  snout,  the  prominence  in  front  of  eye  not 
very  evident;  head  deeper  than  long,  compressed,  much  broader  through  the  middle;  snout  very 
short,  bluntly  conic;  mouth  small,  horizontal,  upper  jaw  slightly  the  longer,  maxillary  reaching 
slightly  beyond  anterior  edge  of  eye;  a  single  row  of  moderately  broad  and  strong  incisor  teeth  on  each 
jaw,  their  root«  with  very  conspicuous  backwanl  parallel  prolongations;  no  villiform  teeth  back  of 
these  e\'ident;  bands  of  villiform  teeth  on  vomer  and  palatines;  eye  entirely  above  axis  of  pectoral, 
anterior;  preopercle  entire;  interorbital  broad  and  convex;  caudal  peduncle  1.8  in  head;  origin  of 
dorsal  slightly  in  advance  of  origin  of  ventrals;  distance  of  origin  of  dorsal  from  tip  of  snout  e<iual  to 
depth  of  body;  dorsal  spines  moderately  strong,  longest  spinee  much  higher  than  soft  dorsal,  2.2  in 
head,  first  spine  two-thirds  as  high  as  sectmd;  caudal  broad,  not  deeply  forked,  its  lobes  broad  and 
e<|ual,  their  length,  measure*!  from  the  first  supporting  ray  to  tip,  slightly  longer  than  head;  anal 
similar  to  soft  dorsal,  its  bast^  ef]ual  to  that  of  soft  dorsal,  about  1.25  in  head;  pectoral  rather  broadly 
rounded,  1.6  in  head,  not  reaching  ventrals;  ventrals  not  reaching  vent,  shaped  like  jx^ctoral,  1.6  in 
head;  scales  rather  small,  weakly  ctenoid,  much  deeper  than  long,  larger  on  side  of  body;  entire  IkmIv 
and  snout  scaled,  except  anterior  part  of  snout;  scales  on  head  small,  small  scales  on  entire  soft  dornal, 
anal  and  caudal  tins  and  most  of  pectoral  and  ventrals,  a  large  humeral  scale  on  which  is  a  i>atch  of 
smaller  scales;  lateral  line  concurrent  with  dorsal  outline. 

Color  in  alcohol,  grayish  brown,  with  bluish  silvery  reflections,  becoming  lighter  below%  almost 
white  on  belly,  narri)w,  dark  Imnds  on  the  side  between  the  rows  of  si^ales,  a  narn>w  silvery  band 
under  eye;  snout  dark  brown,  membrane  of  spinous  dorsal  with  some  brownish;  soft  dorsal,  anal  and 
l)ectoral  colorof  lK)dy;  caudal  brownish  olivaceous,  tips  lighter;  ventral  membranes  purplish  brown, 
rays  lighter. 

The  alxne  dt^scription  based  chiefly  uiK>n  a siHH'inien  (No.  04480)  8.75  inches  long,  from  Honolulu. 
This  fish  reaches  about  a  foot  in  length  and  is  valued  as  a  f<XHl-fish.  It  was  obtained  only  at  Honolulu, 
whence  we  have  4  gwKl  specimens  5  to  9  inches  long. 

Xyster /luinis  Lac<^pOdc,  Hist.  Nat.  Polsm.,  v.  ■184.  1803.  Red  Sea. 

Pimelqtterwi /uu^ws,  Giinlher.  Cat.,  i,  4»8.  1859  (RihI  Sea);  8tein<la<!hiier,  Denies.  Ak.  Wi»».  WIen,  Lxx,  1900,  489  (Honolulu 
and  Laynan). 

Oenns  188.  8ECTAT0B  Jordan  ft  Feeler. 

This  genus  is  very  close  to  Kypfufsns^  from  which  it  <liffers  in  its  smaller  incisor  teeth,  which  have 
very  int!onspicuous  rcK>tfl,  and  in  the  deeply  forked  caudal. 

Only  2  species  known — Sedator  oci/nm^  from  Panama  and  *S'.  nzurexi^  from  Oahu. 

.Scctator  Jordan  <t  Fesler.  Review  Sparoid  Fishes,  Kept.  V.  S.  FiMhComm.  1889-1891  (1893),  r*34  (ocyitrus). 

190.  Sectator  azureus  Jordan  <&  Evermann.     Plate  XX. 

Head  4  in  length;  depth  3;  eye  5  in  head;  snout  3.H5;  maxillary  4;  interorbital  2.4;  D.  xi,  15; 
A.  Ill,  13;  scales  14-81-20. 

Body  elongate,  ovoi<l,  greatest  depth  almut  at  tip  of  pectoral;  heail  slightly  longer  than  deep, 
compressed;  snout  very  bluntly  convex;  jaws  alx)ut  e<iual,  maxillary  not  reaching  front  of  eye;  mouth 
small,  horizontal;  t4H*th  very  small,  compressed,  in  a  single  series  in  each  jaw;  minute  villiform  teeth 
on  vomer,  palatines«and  tongue;  tongue  broa<l,  rounded  and  free  in  front;  i)reoi)ercle  entin»,  iH»steri<»r 
edge  very  obli<iue;  lower  edgt;  of  eye  on  a  line  with  upj)er  base  of  jiectoral,  posterior  margin  well  in 
front  of  middle  of  head;  interorbital  broad,  strongly  convex,  a  d(»ep  groove  in  front  of  eye  to  nostril; 
caudal  peduncle  rather  long,  1.9  in  head;  origin  of  spinous  dorsal  slightly  in  front  of  base  of  ventrals, 
well  behind  pectoral,  its  distance  from  tip  of  snout  slightly  greater  than  depth  of  body;  longest  dorsal 
spine  3  in  head,  last  dorsal  ray  elongate,  being  one-fourth  longer  than  other  rays,  it«  length  3.4  in  hea<l; 
third  anal  spine  longest,  4.9  in  head;  first  anal  ray  longest,  3.4  in  head;  base  of  anal  1.8  in  base  of  dorsal; 
caudal  deeply  forked,  lower  lobe  the  loiiger,  3.5  in  body;  pectoral  short,  slightly  longer  than  ventralR, 
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1.8  in  heail,  the  fipine  nion*  than  half  length  <4  longest  ray;  scales  cycloid,  present  on  head  except  on 
jaw*8  and  in  front  of  eye,  ver\'  minute  on  ail  the  fins  except  ventrals;  lateral  line  concurrent  with  dorsal 
outline;  peritoneum  dark  gray. 

Color  in  life,  dark  steel-hlue,  iKH-omin^  paler  below;  a  definite  deep  blue  strifie  from  snout  below 
eye  widening  on  o[R*r('le.  and  thenee  straight  to  c^>nter  of  base  of  caudal;  below  it  a  narrow  bright 
golden  stripe  from  angle  of  mouth  in  lower  part  of  <>anilal,  and  then  a  fainter  blue  stripe  below  this; 
a  blue  stripe  from  eye  to  upi>er  i>art  of  gill-oi)ening,  interspacv  golden  shaded  with  green;  a  deep  blue 
stripe,  not  sharply  define<l.  fn>m  up{)er  part  (»f  eye  along  eatrh  side  of  back  to  base  of  upper  caudal 
lobe;  upper  fins  dusky  golden  or  olivaceous:  ventrals  yellow;  anal  and  lower  lobe  of  caudal  dirty 
golden;  pectoral  translucent. 

Color  in  alcohol,  deej)  steel-gray,  brown  aUjve,  each  .^n-ale  with  a  verj*  |>ale  spot,  the  £dge  pale, 
lower  surfai*e  whitish  silvery;  a  pale  stn*ak  of  gray  V)ehind  eye  to  edge  of  opercle;  dorsal  fin  gray- 
brown  like  the  back;  caudal  and  pectoral  whitish:  ini<ide  of  ventrals  dusky  orange;  ventrals  and  anal 
dusky;  inside  of  jH.»ctoral  blackit»h  brown. 

TyiH*,  No.  r>06Ji4,  I'.  S.  Nat.  Mus.  (Held  No.  0:^'W3).  a  siietrimen  15.25  inches  long,  taken  off  the 
shore  near  Ileeia,  (hihu  Island. 

This  HjHH'it^s  mu.*'t  1h.»  very  ran-,  lK*int;.unkiiown  to  the  fishermen  an<l  only  the  single  specimen 
having  Ijeen  obtaine*!  by  us. 

Scrtator  azurew  JoTtlixii  Sc  Evcriuaiin.  Hull.  I'.  .<.  Fi^h  Cumin..  XXII.  imrj  i  Apr.  11.  VMA),  1K5,  Hecia,  Oahu  Island. 

Family  LXVI.  MILLIIK4:.-Thc  Surmullets. 

Bo«ly  elongate,  slightly  coinj»ri*ss*Nl,  tovere<l  with  large  M•ale^^  which  are  usually  slightly  ctenoid; 
lateral  line  continuous,  the  i>on's  «»ft«'ii  branchiHl;  large  Si'alen  on  the  head;  upjier  profile  of  head  more 
or  less  |>aral>olic;  mouth  small,  low,  subterininal;  tetfth  mostly  small,  variously  placetl;  no  itanines, 
incis«jrs,  nor  molars:  pn-niaxillarics  suuM^what  protractile;  maxillaries  thin,  nearly  as  broad  at  base  as 
at  tip,  without  supplemental  1m»iu*,  partly  hidden  by  thebn)ad  preorbital;  preoiiercle entire  or  slightly 
serrate;  o[H'rcle  unarmed  or  with  a  siif^le  s]»ine;  eye  m<Nlerate,  placeil  high;  branchiostega]8  4;  jtseu- 
dobninchia.*  pre.s<'nt:  iMong.  unbraurtuHl  liarlK'ls  at  the  tlinutt,  attaclu*<l  just  liehind  the  symphysis  of 
the  lower  jaw:  dorsal  tin<  l',  remote  from  each  other,  Injth  short,  the  first  of  6  to  8 rather  high  spines, 
which  are  depressible  in  a  irroovc:  anal  short,  similar  to  the  soft  dorsal,  with  1  or  2  small  spines; 
ventrals  thoracic  i,  o:  air-bladder  usually  present,  simple;  vertebne  9  :-14=2I{;  stomach  siphonai; 
pyloric  cova  alnjut  -0.  Sj»ecies  alM)ut  40,  referable  to  5  closely  relatinl  genera,  found  in  all  tropical 
seas,  some  sfMM-ies  straying  northward.  Many  of  the  si^nries  are  highly  valued  as  food,  especially 
the  Eurojjean  Mnlhi.<  harfhitn.-t  and  Mnlln^t  sunmdt'tnf. 

a.  Xo  tet'th  tm  voukt  ami  |»alHtiii('«. 

h.  Teeth  of  jawsMnall.  siit*tM}ua1.  in  st'veral  .M.'ries  or  imrrow  villiform  bands MutMda^  p.  219 

bb.  Teeth  of  tht*  jaw"*  ratluT  >tn»ujj.  une«niHl.  In  1  <»r2  stTM"< Paemdnpenau,  p.  254 

aa.  Teeth  on  vomer  ami  fnilaiiiu."*.  and  in  \h>\\\  jaws Vpeneiu^p.  254 

Oenni  139.  MTTLLOIDES  Bleeker. 

This  genus  differs  from  Ij^'tons  only  in  the  dentition,  the  teeth  in  lx>tli  jaws  being  in  narrow 
villiform  l)ands,  none  on  vomer  or  palatines.     S|K*cit^  numerous,  chiefly  of  the  Pacific  Ocean. 

Mulloideg  Bleeker.  Perfoitlen.  .<ei»l..  IM^.  in  Verh.  Rat.  <.Jen..  XXII.  1849  Ofaro/tneofM). 
Jiulloidftt  Bleeker.  Nat.  Tijds.  N»<1.  Ind..  III.  «'.97.  is-'iJ  iflnrotineatu*). 

a.  ik'&\c»  in  lateral  line  40  or  mon-  <  10  to  43 1. 
5.  Eye  «'om|Miratively  larire.  3.;^;;  to  :J,.>  in  head, 

r.  Eye  3.5  in  head;  wales  40.  ni»  yellow  line**  on  head amri/tamwuit  p.  250 

o\  Eye  3  33  in  hwid:  seali»s  4J  or  43:  yellow  lines  on  head eryMrfaiM,  p.  251 

bb.  Eye  •luialler.  4  to  t;  in  head. 

'/.  Eye  very  small,  fi  in  head:  snout  rather  \ong.  1.9 in  head pfimgerit  p.  251 

(/«/.  Eye  lar^iT.  4.3  in  hi^ad:  snout  shorter.  2.'S>  in  head .JfCMimtfiif,  p.  251 

aa.  Scales  in  lateral  line  fewer  than  40  (31  to  37). 

€.  Body  comparatively  slender,  depth  about  4  in  length;  head  3.5:  8cm1es35 tamoaitif,  p.  288 

ee.  Body  deeper,  depth  alwut  3  in  length:  head  longer,  3  in  length;  Kales  SI cwrfepieiMfa,  p.  254 
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191.  HulloidesauriflAHuiia  (ForubAI). 


'Hettv" 


"Wekeala."     F^.  1^. 


Heail  3.6  in  length;  drptli  :t.(i;  nye  3.<>  in  hi-ad;  sni>ut  3.1;  iol^rorbilal  ;i;  iiiaxiilary  3;  >-liorl«i<( 
distance  betweeu  luaxillary  luid  i>ye  1.1)7  in  liingituilinal  iliHinekT  uf  tye;  D.  vii~9,  lungeHt  ilnrHal  Hpinf 
1.4  in  head;  A.  7,  lungcsl  anal  ray  2  in  head;  wales  3-10-ti,  4'J  puree;  jj;il]rakerH  244-8,  tlu>  lon);est  2.5 
in  «yp,  eernttc,  th(»e  on  longer  limb  Itei-oniing  phurt  and  liUiiit. 

Boily  iiblonj;,  i^cinipreitted,  <iee|)eiit  through  anterior  Iiatw  of  epinouH  dorsal;  head  inodtrate,  coiii- 
|)reHseil,  its  upper  prolile  not  Btraight,  the  line  being  {ilightlycoiicuvealH>veey(w,  the  |iart anterior  t<)noa- 
trils  ratliLT  sl4;e]);  snontblnnt;  lowerjuwulightly  ini'lnileil;  mouth  rather  an lal Hint  obi iigue;  tiint^e  short. 
ronmlect  anteriorly,  not  broad,  thii^k,  nor  free  anteriorly;  teeth  in  a  villifonn  band  in  eaeh  jaw; 
maxillary  1,3  in  snonl,  not  quite  reaching  anterior  e<lge  of  orbit,  rather  large,  oovereil  anteriorly 
by  a  sheath;  eye  nio<lerate,  high,  median;  adipow  eyelid  xlight,  not  nearly  halfway  to  pupil  ante- 
riorly; barU'ls  reaching  to  [losterior  ed(w  <)t  preo|iercle;  pj^udobranchijc  welldevelope<l;  spinouH  doraal 
high,  itt<  posterior  edge  nearly  truncate,  its  baae  eiinal  to  longest  spine,  rlistance  from  anterior  liane  to 
tij)  of  snout  e^jualing  distani*  from  anterior  base  ai-row  Imily  to  anterior  l»«ee  of  anal;  soft  dorwal 
slightly  concave;  cauilal  deeply  fi)rke<l;  Aual  i^ltiiilar  to  soft  <lorsal,  inserted  Bli);litly  behind  it;  ventralH 


ijlammi,  (FonVU). 


reaching  slightly  lieyond  [let-toral,  the  rays  cipial  in  It'nglb,  iiml  iigual  to  longest  dorsal  fpihe;  lateral 
line  tyini'urrent  u  itii  the  Imck;  .■^'ale^  large,  slightly  ctenoid;  entire  Isxly  and  heait  si'aly. 

Color  iti  life,  upiier  hsdf  of  heaii,  na|ie  and  l)ack  rosy  red,  riehcst  cm  head;  lower  halt  of  liead 
white  with  very  light  rosy  wash;  Hide  with  a  |iale  yellow  liami  a  seale  wide,  (mm  eye  to  lm«'of  rHiidal, 
most  distinct  anteriorly;  lower  two-thirds  of  side  white,  with  a  light  nisy  wash;  tins  all  |>ule  reiny, 
except  jiectoral.  which  hasa'slight  lemon-yellow  wash;  iris  white  with  narrow  inner  rosy  ring.  ('ol<ir 
in  alcohol,  dusky  gray,  tins  all  |>a1e,  except  slight  inditvtions  of  black  on  upjier  {losterior  erige  of 
ilonal  spines.  This  description  based  chiefly  on  No.  0?!lt<((,  an  example  K.5  inches  long,  fnuii 
Honolulu. 

Anolher  s|>eeimen.  No.  0:H7»,  fr.«n  Hilo,  liftil  in  life  U.-k  violet  ml  with  soiue  slight  yellowi>li 
c<lgiiig  to  scales;  a  hroad  yellow  slrijie  from  eye  to  liase  of  caudal;  a  yellow  streak  horizontally  lielou 
eye;  lower  jiart  of  side  pale  rosy;  l)arl>els  white:  tins  all  light  orange,  rosy  and  golden  shaded,  wilhonl 
marking;  first  dorsal  ilarkest;  iris  red.  ' 

The  collection  contains  8  other  examjites  from  Honolulu  and  4  from  Hilo.  We  have  also  exaiiiiiii-<l 
a  specimen  10  indies  long,  c-o1Iected  by  Dr.  Jenkins  at  Honolulu,  and  others  obtained  iil  thai  phiii- 
by  the  Atlialrosn. 

This  fish  is  rather  common  in  the  market  of  Honolulu,  lieing  taken  inside  tlie  reef.  The  L'n 
specimens  we  have  are  3,25  to  14  inches  long. 
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MmUus  auri/lamma  Fomkil,  Doficript.  Animal..  30, 1775.  Djidda,  Arabia. 

MuUutJIaroliiuxUun  LaerfH^de.  Hint.  Nat.  IN»i)«..  III.  40i>.  IHOl.  He  de  Prance. 

MultufaurttirittatHtii'hAvr,  General  7am)\..  IV.  618,  1H(KS,  Indian  Seas. 

i'pcneuf  JtaroliM-atu*.  Cuvier  &  Valenciennes.  Hijit.  Nat.  PoLw..  III.  -loG,  isiH  (lie  de  Franre.  Boart>nn.  Boumn,  Borationi. 

Mawnahi. 
Vpmrus  zeyioiiirus  Cuvier^  Valcncienni^s.  Hist.  Nat.  Poift*..  111.  45/d,  1K29.  Trinquemalo,  Ceylon. 
I'lt^HiHS  auri/tamma,  Cuvier  «fc  Valenriennef^.  Hist.  Nat.  i'(>i»'..  III.  461.  IH29  (Ked  Sea). 
litfprurut  Jlnrttlineutut^  Canti^r,  Cat.  Malay.  Fi>li..  :i«».  iHnfi  (.<ea  «»f  linan^). 
MMlMfU»Ji>in^inmiu*,  Blwker.  Nat.  Tijds.  Ne«l.  Ind.rill.  1m5J.  iVjr;  (Wahia). 
MHllntihf  zriflonicNi'.  Bleeker,  Aet.  SkK*.  Sei.  Ind.  Neerl..  VI.  1S.VJ.  k 
XuUoiih*  tiurifinmma.  Klnnzinffer.  Verb.  Zool.  Bot.  Ge!*.  Wien.  1^70,  742;  Stcindachner.  Dcnkn.  Ak.  WfM.  Wfen,  LXX,  1900. 

4K5  (Laymn;  Honolulu):  Jenkin«t.  Bull.  V  S.  Fi*<h  (v>mm..  XXll.  1W2  (.Sept.  23.  IWS).  ASA  (Honolulu);  ffiiyder.  op. 

cit.  (Jan.  19,  19(M).  5^7  ( Honolulu i. 

192.  Mulloides  erythrinuB  KInnzinger. 

Heail  3.5  in  lengrth;  <lepth  3.75;  eye  3.:W  in  head:  scales  42  or  43;  eye  lai^,  .66  of  snout,  equaling 
the  len^rth  of  postorhital  {»art  of  heail  and  somewhat  more  than  the  width  of  interorhital;  barbel 
reaehin};  to  under  po!«terior  e<l^e  of  pnx>]>ercle;  tir>>t  and  ^N-ond  dorsal  spines  of  equal  length,  flexible, 
.75  as  high  as  hc^d.  Color  in  life,  divp  rose-reti,  hack  darker;  a  hroad  golden  band  from  eye  along 
middle  of  Ixxly  to  caudal;  oblique  yellow  lines;  lin.»»  searlet  to  orange-red.  Recorded  from  Laysan 
Island  by  Stein<laehner;  not  .<een  by  us. 

MuUoitUt  rub* r,  KiunziuK^'r.  \\'T\\.  Z«m»1.  B<>1.  <if>.  Wien.  l>»7i»,  718  «  Ue<l  Seai;  not  of  Loc^'pede. 
fMuHoidftJtantlituatmt.  Km-r.  Ilcis.  Nnvani.  Z4hi1.  in  Z<M»hif;i.s(*her.  I.  1>«6U.  69  (Australia):  not  of  Lac6pdde. 
MuUoitUs  rrythrinu*  KluiuinKcT.  Kis<h«-  <lf-  rothi-n  M(iTe».  I.  :*i,  1hs4.  Red  Sea:  Steindachner,  Denks.  Ak.  Wl».  Wien. 
LXX.  19UU.  4>v>  (Ijiysan.. 

193.  Mulloides  pflugeri  Steimlaohner. 

Head  3.6  in  lemrth;  depth  3.f>;  eye  0  in  head;  snout  1.^);  maxillary  2.6;  interorbital  2.9;  preor- 
bital  3.S;  1).  vii-i,  8:  A.  i,  t»;  s<aKs  :i-4<v-7. 

I^mIv  miHlerately  slender,  not  greatly  arehe<l;  hi'ad  large;  snout  long,  slightly  decnrved;  mouth 
moderate,  slightly  convex;  maxillary  inA  reaching  front  of  orbit;  teeth  on  jaws  in  nllifomi  bands, 
none  on  i»alatines;  eye  siiiall,  lii«rli  up;  interorbital  H|>acv  broad,  convex;  preorbital  oblique;  scales 
dei*|ier  than  lonj^;,  nuHh-ratcly  liriii;  lateral  line  following  contour  of  Inck,  the  ixires  with  few 
branches;  origin  <»f  spinous  dorsal  iH>sterior  to  Imse  of  {HM-toral,  length  of  longest  dorsal  ray  1.6  in 
head;  l>a;<e  of  spinous  dor>al  1.2r>  in  loudest  ray,  and  sli^rhtly  greater  than  interdorml  space,  the  latter 
being  e<{ual  to  biu»«*  of  s«»ft  dorsal. 

Color  in  life.  b«Miy.  li«ad,  and  barlnls  uniform  bright  reil;  dorsals,  ventrals,  and  pectoral  red, 
with  tinge  of  yellow  :  i-audal  n^l  but  with  yellow  pre<l<miinating;  no  yellow  lateral  liand  and  no  blue 
spot  on  side  Inflow  si»in«»us  doi-sal.  Color  in  .^ipirits.  uniform  «liLsky  olivaceous  and  yellowish,  with 
blotchings  of  rosy  on  head  and  lower  part  of  si«le. 

This  siH>i'ies  <loes  not  ap{H'ar  t«)  l>e  coinmon,  a.s  only  2  examples  were  secured  by  us,  No.  03529, 
23  incites  hmg,  on  August  4,  \\K)\,  and  No.  04113.  21  inches  long,  lioth  from  the  nmrket  at  Honolulu. 

These  s|HM'iniens  s*'eni  clo.^e  to  what  we  have  called  M.  Munijtiud*,  but  <liffer  in  liaving  40  instead 
of  35  scales  in  the  lateral  line,  and  in  the  uniform  rt^l  coloration,  there  l>eing  no  evidence  of  a  yellowish 
lateral  baml  as  in  the  other  s|n*cii»s.  These  sf>t»ciniens  can  not  Ix*  J/.  )*itintteiisis  because  of  the  absence 
of  a  black  latend  siM»t.  They  do  not  seem  to  l)e  M.  pnorbitalis  lietause  of  the  smaller  scales  and 
different  coloration.  Thev  are  not  .V.  rufn'r  { rrifthriniu*)  as  descrilied  bv  Giinther  in  Fischeder  Sudsee, 
because  of  the  much  larger  eye  and  the  presence  of  yellow  bands  in  the  latter  species,  which  is  also 
said  to  have  no  vellow  on  the  fins. 

MuUoUUf  pJlu(Kri  iitv\u<\tu\uniT.  Denks.  Ak.  Wisii.  Wien.  LXX.  1900.  Aho,  plate  3,  Ar.  4.  Honolulu. 

194.  Mulloides  flammeus  Jordan  6c  Kvermann.     **  W'fke  ula  vda."    Fig.  104. 

Head  3.6  in  length;  depth  4;  eye  4.3  in  head;  snout  2.25;  interorbital  3.5;  maxillary  2.6;  mandible 
2.1;  shortest  distance  from  eye  to  upix*r  edge  of  maxillary  I  in  eye;  D.  vii-9,  longest  dorsal  spine  1.75 
in  head,  longest  dorsal  ray  2.6;  A.  7,  longest  ray  2.7;  scales  3-^1-6;  pectoral  1.5;  ventral  1.4. 
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Rocly  ohIonK,  not  much  eoniprciwiMi;  heail  lipavy,  liroail.  the  intorurbilal  Bpacc  broad  and  plifchtty 
convcx;  aniiut  rather  long  and  [loinUni,  not  abruptly  tlLinirvtil;  niontli  ratlmr  larp.',  soiiif  what  oblujiii', 
the  lower  jaw  but  Hli);htly  incUiiled;  maxillary  liroail,  sli|i|iiiii{  fur  nioHt  of  ite  length  under  the  thin 
preorbital,  its  tip  not  reaching  orbit  by  diameter  of  pupil;  eye  rather  large,  high,  elifihtly  p<)Htt>rii>r: 
gillrakers  18  -'  7,  the  longest  about  2  in  eye,  serrate;  oiieniilar  upine  olnicnre  in  miult,  ^lor^•  plainly 
developed  in  the  young;  origin  of  dorsal  a  little  nearer  pueteriiir  luipe  of  i«>[t  dorsal  llian  ti|i  of  enout; 
dixlanee  l>etween  dori>als  I'oni'iilerulily  lo»t  than  nnout,^bout  2.<!  in  bead;  anal  nitnilar  to  m>ft  dunwl, 
ilH  origin  poniewhat  more  posleriur;  ventrals  rather  long,  reaching  ><lightly  beyond  tip  of  pectoral; 
caudal  <leeply  forked,  the  lolieit  eijual,  about  1.2  in  head. 

Color  in  life  (Held  No.  0;M5»),  briglit  n>He-reil,  with  5  brwad  crmfebandti  of  darker  clear  rose, 
which  vantphex  very  i>ooti  after  death;  a  very  faint  yellow  lateral  xtreak,  with  yellow  Hhudex  <iii  walei' 
below;  lower  i<ide  of  head  rode,  t>nout  and  lijix  very  red;  2  wavy  golden  i^troakit  from  Ih-1ow  eye  to 
angle  of  mouth,  lower  t'onitpiciioiu!:  finitdorHHl  clear  red;  !<ecoud  dorsal  deep  ml  on  the  lower  half, 
fading  above;  I'audal  dec]i  reil  at  liaHe,  fading  cnitward;  nnal  pink,  jieetoral  light  yellow;  ventral 
creamy  red;  l>arl)el»  n^l,  jialt^r  toward  li|i;  iris  nil  very. 

A  color  mile  on  K|iecime[i:^  Itearing  Held  Nins.  I)3().'>4  and  KWm  HayM  that  they  were  rosy  in  life. 

Color  in  alcohol,  jiale  dirty  cillvaceiiuit  al)ove,  yellowish  wbili:-  on  sides  and  l>etly;  heail  yellciwifih 
olive  almve,  |iale  on  cheek  and  lielow;  a  yellowiHh  band  from  ."nout  tinder  eye;  fins  all  ci;lorlcw,  the 


type. 


opinoua  dorxut  Hlightly  dusky,  all  with  flight  yellowish  tinge;  ventrsls  with  the  midille  ni 
blackish.  Smaller  exainpli-s  show  considerahle  rtjsy  on  the  sides,  indiitating  thai  the  fish  i 
probably  re<l  or  rosy  in  color. 

Thin  B|N-('ieH  Hiimcwhat  reiiembleti  Mulluidin  aunllnmaia,  from  which  it  iliffera  in  the  an 
larger,  more  oblique  mouth,  longer  maxillary,  the  longer  leSN  demrve<l,  mortr  [Miiiited  snout, : 
gillrakem.  It  lieani  nomc  nvemblance  to  .If.  pjingeri,  but  liaa  the  eye  largiT  and  the  snoul  li 
more  ]>oint«il.  Comi>areil  with  .V,  mimmnt'-K,  it  hax  a  much  laiver  and  mon>  ol>lii|Ue  nmii 
couhiiienihly  longer  masiltary,  as  well  ax  a  ilitten'iit  coloration.  It  does  not  agree  with  a 
plates  of  Itay,  (iiinlher,  or  HIeeker,  nor  with  any  current  dii^criptions.  In  life  its  Isinrlcd  , 
given  it  a  very  hundwune  apiieurance.     It  is  diund  in  deejjer  water  than  most  fit  the  other  sp 

M.  flauimriu  seemH  tii  be  (airly  abundant,  and  is  reiiresented  in  onr  colleitionB  by  il  sjiecit 
Honolulu,  llilo,  and  Kailna,  nmging  from  ti  to  11.2')  inches  long. 


WISHES  OF  HAWAUAir  ISLANDS. 


195.  HalloidsB 


Gtinthcr     "Weie;"  "Wftea' 


F^.  lOfi. 


Head  ^.5  in  length;  depth  4;  evf  4  in  liewl;  anout  2.:i5;  interorbital  3.2;  maxillan-  3.4,  ehonest 
reen  maxillary  anil  mIkc  of  i'.ve  1.2.'>  or  Ivve  in  eye;  I).  vii-O,  loDgieet  iipiae  l.S  in  head; 
A.  7,  loHKeft  t«y  2.b  in  head;  pectoral  1.5;  ventral  l.ti;  M^lea  3-3.V-6,  37  jioreM;  gillrakem  IS-fT. 

Body  oblong,  rompresHed,  ileepc^l  Ihmiigli  anterior  t>ai<e  of  spiuotu  doraal;  heail  moderate, 
compreeneil,  the  proHle  evenly  arclit^I  from  anterior  luiEe  of  apinoufi  doraal  to  tip  of  «nout;  enont  UiiiiU]( 
(Hilnted;  lower  jaw  included;  niouth  r^niall,  iiliKhtly  uliliijtie;  tongiie  nhort,  rounded  anterioriy,  not 
hroad  or  thick  and  not  free  ant4>riorly;  teeth  in  a  villiform  hand  in  each  jaw,  no  teeth  on  vomer  or 
palatinee;  niaxilUry  Rhort,  l.H  in  xnout,  maxillary  hroad,  Hlipiiing  under  a  sheath  for  more  than  half 
its  length;  eye  m'lilerate,  hi^h, 'iilightly  jxn'terinr,  adipiiHe  lid  i^mewhat  developnl;  l»rl(elB  reach- 
ing KiU-<ipeninR,  l.-'i  in  head;  jiwudiihraiH-liiii'  well  develojied;  loniiect  (cillralterx  nearly  equal  to 
diameter  of  pupil,  finely  Aeirate,  the  lawt  -i  or  li  on  loiifn^r  limh  very  blunt  and  pbort;  Hpinoua  dotial 
high,  poderior  eilfii*  nearly  tniiiratc.  itH  l>ai<i'  i-<|1ihI  !•>  higlietit  iipine;  oripin  of  iipiiioua  doraal  midway 
between  tip  of  snout  and  origin  nf  anal  nieariunil  aeror>i>  iHHly;  ilii<tani-e  lietween  doraala  1. 25  in 
BfKHit  or  xlichtly  leef  than  liaiie  <>f  )«i[t  diirsiil;  dnmal  !<1iglitly  i-onciive;  raiiilal  deeply  forked;  anal 
tiimilur  to  i«ift  dorsal.  InMrlifl  sli^lilly  U'liind  il:  VHitralf  n-:ii'hln>!  I'liphtty  Iwyond  pa-clurah,  theniys 
eqtial  in  lenj^th,  then'  plitibtly  lo-^  lliaii  lonu'e^r  spinonii  dorsal:  lateral  line  Mmuuirenl  with  doraal 
outline;  w.'aleB  larve.  tJurly  I'leimiil;  i-ntin'  ImkIv  iiinl  lii'ail  j^aly. 


/;\ 

\'^ 

'W^^^ 

^, 

I 

^'                      '' 

// 

Color  in  alrohni,  aUive  l>liii^li-"livai'ciiu 
aralesdufky;  undiT  imrt:'  «liiii>,  ii  yi*IIi>wisli  I 
ilarkiMh  bloh'h  sotLLetiriK-s  pn^iil  ..ri  middle  ■■ 

CV>h>rin  lif.-  I  \<>.  O-iltST).  ki.'k  ^-r-'eiiish  < 
low  liand  from  eve  tiii'^indal  ]H-<lllni-li',  ulivr 
lincx;  Hide  l>el..w  y.']|..»  kind  wliili'  »ltli  1>  \ 
apino<i><  dormi  yellow  on  anlorior  |«rt;  !*>ft  d<ii 


till'  Mff  lM>eoming  yellowli>h  white;  bonlen  o(  the 
le  under  eye;  [ireopereular  edgi'  yellowixh;  an  ohacure 
r-ide  under  npiiioiis  doraal;  finH  alt  jiale,  eolorlew. 
ive;  miildU<  of  mile  with  a  broad  (one  scale)  pale  yel- 

ir  cnuiually  fadi*  out;  cheek  with  2  or  3  faint  yellow 
ry  faint  yelhiw  liiiei',  lielly  white;  fin^  all  whitiah,  the 
ilal  waithed  with  yellow. 


■,  with  a  hroad  golden  )>lrii«  which  is  hlackUi 
linaand  Inrbels  white  like  belly;  upper  fina 


iliple  from  llilohail  I hhIv  greenish 
in  life;  a  <|uailnite  blai-k  ii)H>(  iin.ler  first  dorsal;  li 
pate  olive:  mitrat'e  of  red  on  lioily  in  life. 

TliiM  fjH-eit-ii  iiivery  ainindant  inside  the  rcebof  ()ahu,  ami  in  bays  between  the  rocky 
about  Ililo.  tieingofien  taken  frir  iRiil,  Imt  it  is  known  only  from  the  Hawaiian  Islanda 
Our  mllections  ninlain  a  line  M-rleR  of  i^'2  specimenii.  from  .?  to  l.'l  inches  long. 
Jliillul'<H*nnwH*/>f;imllii.r,  Flwhf  .li-r  SiulKn'.lll. .'. 
lUUiSepl. -J3,  IMll,  453  lUiinulului:  Hiiyilcr.  ■>! 
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196.  Mulloides  vanicolensis  (Cuvier  &  V'alenciennes). 

Head  3.8  (4.75)  in  length;  depth  4.33  (5.25);  D.  viii-i,  8;  A.  ii,  6;  scales  2.5-:^>-(). 

Body  rather  slender;  ventral  outline  almost  as  much  curvtHi  as  dorsal;  profile  jrently  and  nearly 
evenly  curved  from  snout  to  first  dorsal  fin;  caudal  pe<luncle  tapering  evenly  from  dorsal  and  anal  to 
the  caudal  fin,  and  nearly  e^iualing  length  of  head,  its  least  depth  2.33  in  its  length;  snout 
short,  bluntish,  2.75  in  head;  mouth  small,  maxillary  reaching  posterior  nostril,  2.8  in  heail;  the 
l)andB  of  villiform  teeth  very  narrow;  in  front  2  series  in  each  jaw,  on  the  sides  only  one;  eye  large, 
1.25  in  snout,  3.5  in  head;  interorbital  space  mo<lerately  convex,  3  in  head;  upright  limb  of  pr?o- 
|)ercle  straight;  opercular  spine  small;  gillrakers  slender,  2.5  in  maxillary,  7  in  head,  alK)ut  25  on 
lower  limb  of  arch;  barl>els  1.66  in  head,  extending  l)eyoiMl  posterior  margin  of  eye;  scales  moderate, 
ctenoid;  preorbital  aiuooth;  dorsal  fins  moderate;  spines  of  first  dorsal  rather  weak,  <lepressible  into 
a  groove;  first  spine  very  minute,  second  and  third  longest,  1.33  in  hea<l,  those  following  evenly 
decreasing  in  height  to  the  eighth  spine,  which  is  3  in  head;  first  ray  of  sectmd  dorsal  fin  unbranched, 
showing  no  articulations,  having  the  appearance  of  a  true  spine,  slightly  shorter  than  hi.<t  soft  ray,  4 
in  head;  8e<u)nd  articulate  ray  containe<l  1.8  times  in  the  highest  dorsid  spine;  caudal  well  forked,  its 
longest  rays  1.25  in  head;  anal  with  2  spines,  the  first  of  which  is  very  minute,  otherwise'  sinnlar  to 
soft  dorsal,  though  a  very  little  higher;  jiectorals  1.6  in  hea<l;  ventrals  1.33  in  head;  air-bladder  mod- 
erate; peritoneum  black. 

Color  in  spirits,  grayish  green  above  lateral  line,  lighter  bek>w,  with  yellow  metallic  luster: 
minute  black  punctulations  on  scales  above  lateral  line,  none  below. 

U})emu»  mnicfUtiuiU  Cuvier  <&  ValencieniM*,  Hint.  Nat.  I^oiss.,  VII,  521,  1831,  Vanicolo:  Smith  &  Swuin,  Vnx'.  U.S.  Nat, 
Mus..  V,  1882, 131  (JohnaCon  Inland). 

MnUoide*  i^auieokngiM,  Bleeker,  Nnt.TijdM.  Ned.  Ind..  IV.  1853.  001  iTernate):  (Jiinther.Ciit.,  I,  404.  18;')9  (si'a.s  of  Trrnato  and 
Vanioolo):  Bleekor,  Rnum.  Spec.  Hsc.  Archip.  Indie,  39. 1H.')9  (name  only);  Blocker,  Conspcct.  Spec.  IMsc,  «i  (Hal- 
mahera,  Ternate,  Archip.  Molucca:  name  only);  Blei'ker.  Revision  Mulloides.  14.  1874  (Ternate:  ^?anKlr). 

Oenm  140.  PSETTDUFEHEUS  Bleeker.     The  Ooat-Fiihei. 

Body  oblong,  compressed;  mouth  moderate,  nearly  horizontal,  low,  the  jaws  subequal;  eye  large, 
high,  posterior;  opercle  short,  dwp,  with  a  i)08terior  spine;  both  jaws  with  rather  strong  une<iual 
teeth,  in  1  or  2  series  in  each  jaw;  no  teeth  on  vomer  or  palatines;  lips  well  develoi>ed;  the  lK)ne  which 
forms  a  hook  over  the  maxillary  less  developed  than  in  MuUuh;  interorbital  space  concave  and  narrow; 
opercle  ending  in  1  spine;  l)arbels  nearly  as  long  as  head;  scales  very  large,  somewhat  ctenoid; 
lateral  line  continuous,  its  tubes  ramifying  on  each  scale;  head  covered  with  large  scales;  tirst  dorsal 
with  about  7  spines;  anal  with  2,  the  first  very  short;  caudal  fin  forked.  Species  numerous  in  the 
tropical  seas. 

Piww£upf^#ru« Bleeker,  \\yis».  Cotede  Guinea,  Jan.,  1862,  in  Verh.  Hollandwh.    Maatx.  Wet.  Ilaar.,  XVIII,  5(*),  is«a  {pmycmi*). 
I\irupenru8  Bleeker,   Ned.  Tijd.H.  Dierk.,    I.    1863,  '234  (Vpencws  barberinw);   Bleeker,  Verb.  Kon.  Ak.  Wet.,  XV.   1875, 

Revinion  Mulloidew.  17  {tmrlterinug). 
Vpenru*  Bleeker,  first  restricted  to  bifturUttiu:  not  of  (Juvier. 
MuUhyitme%i»  I'oey,  Syno[wi8.  II.  307.  1868  {macuUitut). 
HrachymuUun  Bleeker,  Archiv  Neerl.,  XI,  333,  1875  (tetrwfpilit^). 

a.  Eye  Kmall,  6  or  more  in  head. 
b.  Body  long,  tapering,  back  conKiderably  elevated^  without  alternating  bands  of  pale  rosy  and  darker  red;  pectoral 

purplish  re<l  or  dull  rosy rhry^^rrydrtm,  p.  255 

66.  Body  rather  short  and  deep,  much  compressed,  with  alternating  bands  of  pale  rosy  and   darker  r<Mi:  p(>ctonils 

•  yellow multf/a»eiatint,  p.  256 

€ui.  Eye  larger,  leas  than  6  in  head. 
c.  Eye  moderate.  5  or  more  in  head, 
f/.  Barbels  long,  reaching  to  or  beyond  gill-openings. 

e.  Body  slender,  not  greatly  compressed,  depth  about  3.4;  liarbels  golden ehrymnemm,  p.  tS»8 

ef.  Body  short  and  stout,  considerably  compressed,  depth  about  3;  Ijarliels  blackish U(fnHcit\tus,  p.  258 

diL  Barliels  not  reacliing  gill-openings. 

/.  B<Kly  robust,  depth  about  3.66  in  total  length. 

<j.  Head  comparatively  short,  about  3.35  in  length  to  base  of  caudal;  scales  31 nnMilnhrin,  p.  259 

yy.  Head  longer,  3  in  length  to  l»«e  of  caudal;  scales  28 itlnintntiymn,  p.  260 

//.  Bo<ly  rather  slender.  4.75  to  5  in  total  length ./rntnrulti«,  p.  261 

ce.  Eye  le.ns  than  5  in  head. 

h.  B<Kly  rather  shortand  stout,  depth  about  3.5 in  length  to  liase  of tuiudal;  eye  4.7  in  hciu\..jMtrithyrrns,  p.  262 
hh.  Body  rather  slender,  about  4.33  in  length  to  base  of  caudal;  eye  larger.  3.5  in  head prrorbUvJis,  p.  268 
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197.  PHudQpenauachrjrMrydHM  (IdCepMe).     "Munno  tea."     FIr.  106. 

Head  3.25  in  lenffth;  iltipth  :t.7;  i>ycA.5  iii  htail.  in  Miout3.5;  annut  l.tt)  interorlKU)  3.S;  RMXllUry 
2.4,  maxillan'  to  eye  4.H,  or  1.75  times  eye;  U.  viii-9;  A.  7;  Hcalfii  .S-30-A;  loi^jest  doTSttl  apioe  1.5  in 
hrw),  lon(!e»it  ray  2.6;  longest  anal  ray  3.3;  ix^-loral  1.5;  ventral  1.4;  ilMtance  between  dorakla  4.4 
in  heail  or  2  in  base  of  BpinooH  Uontal  <ir  1.!i  in  that  iif  imft  dorrat. 

Body  lung,  tapcrinjt  poHteriiirly:  bai^k  <-oiiMiili'ralily  elevated,  the  profile  risin);  in  a  rtraight  line 
froni  Knout  to  occiput,  tlienre  p'otly  eiirviil  to  urijnn  of  npinouH  dora^l,  from  which  point  it  dencenda 
in  an  approximately  ptraifcht  line  to  i-aiidal  i>e<lun<-le:  ventral  outline  nearly  etraight,  the  axiii  of  the 
tmly  murli  lielow  median  line:  head  rather  Lirtre,  cinnpreBHed;  interorbital  gyace  moderately  bnMd, 
very  convex;  Hitimt  lontc  ami  hliintly  iHiintetl;  month  very  low,  mmlerate  in  iiize,  Kimcwhat  oblique; 
lower  jaw  Hliirhtly  ineluded;  maxillary  very  linui'l  at  tip,  the  upiH-redgecurveil  apwan);  eye  aniall,  in 
pn!^rii>r  half  of  head;  tit-tli  on  Imth  juuH,  nither  lar^,  none  on  vomer  or  jMlatineii;  iMrbeb  long, 
nearly  eipialing  head  and  just  reai'hint;  Um-  of  vi'iilrjl.';  fitif  inoilerate.  origin  of  a[anoiiB  doraal  a  little 
iwAier  [Knilerior  liaw  of  wtft  iliinuil  than  ti]i  nf  snoni;  distaniv  iK'ttti-en  ori^nR  of  doryalx  eijual  to  dia- 
tani«  fnnn  i-noiit  tn  eilp'  nf  iireoiH'n'le:  i-nnilal  nioilcrately  fnrkcil,  InKveipial,  len^  HtiKhtly  lews  than 
dirtanee  U-tweeii  ori-iiiiH  of  dnryal-;  i:illr:iken!<  Li)  7.  i^Tnile.  Icingc^  twii-thiniM  diameter  of  eye,  laat 
few  on  each  liiidi  Hhurt  and  liliiiit,  nienJy  rudiment!':  lu.'ati-s  ]arg<',  linn,  ilee()er  than  broad,  tbe  ntar- 


ffinp  finely  tootheil;  lateral  line  following' enrie  of  hack,  the  porei>  each  with  3  to  6  branches;  SmbMb 
between  ilnr^il  linH.  :i  r<iw)>  on  rliei'k:  a  A-riei'  <if  Inni.'  nuKimp  canali*  extending  downwanl  from  eye 
and  forwanl  aennw  sn<iul  to  mnxiltary.  ilint-  pni|ii«'ly  branchiil  anteriorly.  The  above  <lewriptioli 
bmed  rhiefly  on  a  Nixiimen  (Nii.  mK'AI)  ll'im-hi-!'  long,  [mm  Honolulu. 

Color  in  life  (No.  li2iK?i))  dark  leinlen  ]iiir|ile  i<haileil  with  red  on  inde;  nape  yellowiah;  a  large 
eoni^pieiioiii'  orange-yellow  hli>lc)i  on  raiiilal  |ie<lnnele  alxive;  violet  Htnjief  radiating  from  eye,  with 
orange  anrl  olive-yellow  inlen<|Kiiii':  chi'ek  U'Uli_  hlui)<h  and  yellnwiiih  tdripep,  iris  red  with  yellow 
ring;  tMrlie1:<  grayifh,  diuky  at  liai<e,  the  tip:'  yellow;  linH  all  liln  -bluek;  mft  dorml  and  anal  with 
pky-blne  atreaku  between  ravf,  then  Inrning  obliipiely  upward  anil  baekwanl,  oli\-e  KhaiteH  )>etween 
the  blue  KtrealtM;  lin<t  dor!«l  blackish  blue,  with  violet  Ix't ween  tlie  rays;  pectoral  blackiahat  tlielMae, 
the  tip  purplish-nil;  ventrals  bhie-hlwk,  gialer  tlmn  ivnilal.  Sinnimen  No.  03425  was  in  life  very  dark 
brown;  iwh  M'ale  iliirk  blue  at  Inuv.  golden  nn  [xiMerior  purtion;  blue  linen  radiating  Iixim  eye,  with 
golden  interHjiai'eH;  fide  of  hetul  with  blue  ami  gidden  linei>;  dorealit  and  ventralx  very  ilark,  with 
golden  marking)' on  mend)raiHi':  ixi't'iral  licht  rosy;  anal  enwail  by  golden  bondi*  p«i»llel  with  1>ody; 
■'aa<lal  nearly  black,  an  orauj^'  widdle  on  upjier  fiile  of  rauilul  peduncle- 
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No.  08356  (floiiiewhat  faded),  from  Honolulu,  7  inchen  long,  in  life  was  purpliah  olivaceous;  U|)i)er 
pa^t^s  darker,  lower  parte  palest;  2  short  blue  lines  al)ove  eye,  3  paler  blue  ones  extending  ])ackwanl 
from  eye  to  posterior  edge  of  oi)erele,  3  similar  lines  extending  forward  from  eye,  the  lower  one  longest, 
all  these  separated  by  brassy  yellow  lines  of  similar  width  an<l  length,  a  brainy  yellow  line  from  upper 
end  of  premaxillary  to  lower  edge  of  eye,  where  it  is  slightly  interrupte<i  by  blue,  then  continuing 
across  opercle;  below  this  a  broader  bluish  stripe,  below  which  is  another  brassy  yellow  one,  followeii 
by  an  indistinct  blue  stripe  and  that  by  a  faint  yellow  one  on  middle  of  cheek;  tip  of  premaxillary 
brassy;  side  alxwe  lateral  line  with  2  series  of  small  blue  spoti^;  below  lateral  line  2  or  3  indistinct 
series  of  yellowish  spots,  these  plainest  above  pectoral;  rich  re<idish  orange  saddle  on  anterior  portion 
of  caudal  i)eduncle  reac^hing  lateral  line  on  eacli  side,  the  lower  series  of  blue  spot«  faintly  evident 
through  iti<  base;  opercle  mixed  purplish,  brassy,  bluish,  and  brownish,  edge*  bluish  below,  brownish 
above;  spinous  dorsal  with  rays  purplish,  membranes  pale  dusky;  soft  dorsal  dark  purplish  at  Ixase, 
the  outer  thinl  with  about  5  curve<i  narrow  brassy  lines,  separated  by  similar  purplish  ones;  caudal 
dark  purplish;  anal  pale  purplish  with  a])Out  4  greenish  yellow  stripes;  i)ectoral  dull  rosy;  ventrals 
^ith  rays  pale  purplish  or  bluish,  membranes  slightly  yellowish;  barbels  grayish,  tijis  yellow;  iris 
yellow.  A  8i>ecimen  (No.  034(>6)  from  Hilo  ha<i  in  life  the  ground-color  purplish  rose  inclining  to  red 
rather  than  to  the  usual  livid  purplish  lead -color;  alK)ut  9  faint  violet  crimson  streaks  along  the  rows 
of  scales,  these  streaks  separated  by  orange  radiating  from  eye;  barbels  flesh-color,  then  livid  bluish, 
then  whitish;  back  of  tail  bright  golden  shaded  with  orange;  dorsal  livid  purplish,  rays  violet;  second 
dorsal  blackish  purple  at  base  with  oblique  strijies  of  golden  olive  on  violet  above;  caudal  dirty  violet, 
the  membranes  olive,  the  rays  violet;  anal  pale  violet  with  oblique  streaks  of  golden  olive;  ventrals 
light  violet  and  olive;  jKictoral  reddish  fiesh-color,  a  curved  darker  bar  at  base;  iris  red.  Another 
large  specimen  from  Hilo  in  life  was  ver>'  bright  violet  gray  blue;  the  caudal  brilliant  blackish  violet. 

Color  in  spirits  (No.  1^850),  dirty  whit€  or  light  olivaceous  on  back  and  upper  part  of  side;  lower 
part  of  side  and  belly  clearer  white;  head  rusty,  evidence  of  a  dark  bar  across  caudal  pedunttlc  and 
one  under  soft  dorsal;  top  of  caudal  peduncle  with  a  large  white  area;  spinous  dorsal,  pectoral  and 
ventrals,  uniform  pale;  soft  dorsal  pale,  crossed  by  about  5  narrow  oblique  darker  bands;  anal  similar, 
the  markings  more  obscure;  caudal  somewhat  yellowish. 

Color  in  spirits  of  another  example  (No.  02920),  head  and  l)ody  rather  uniform  olivaceous  l)rown, 
<larkest  on  back,  jmlest  on  belly;  tip  of  snout  dark,  cheeks  somewhat  lighter;  caudal  jKHluncle  ant<'- 
riorly  with  a  large  white  saddle;  dorsal,  caudal,  an<l  anal  tins  all  blue-black;  ventrals  somewhat  [>aler; 
pectorals  pale. 

Our  collection  contains  18  specim-jus  of  this  siHJcies  3  to  15  inches  long,  and  we  have  exaniinc<l  ti 
siHHrimens  collec|«d  by  Dr.  Jenkins  and  Dr.  Wood.  This  siHH*ic»s  is  generally  alnuulant  in  the  markct>i, 
w^herc*  its  livid  purplish  colors  contrast  strongly  with  those  of  the  other  s^xvies. 

MiiUm  rhrytttrydrm  ljkQ6p(n\o,  HiHt.  Nat.  Poi«8.,  Ill,  406,  ISOl,  lie  de  France. 

?  St'LTtia  riliata  lAcc^pt'tle.  Hist.  Nat.  Poi«s.,  IV,  308.  1802,  no  locality. 

?  MtiUug  roiUatiM  Shaw,  (ieneral  Zool.,  618,  1803,  after  Jf.  chrygernirtHt,  Indian  aeaa. 

(jtrneits  chrysrrytirtut,  (:uvier&  ValeneifiineH,  Hint.  Nat.  Poi.*.,  Ill,  470,  1829  (lie  de  France;  Hawaiian  Islands;  Bourl>on; 

Ckmiinandel). 
l)tfiif  UH  itiniuirulntu9  Bennett,  Proc.  Committee  Zool.  Soc*.  London  for  1880,  60.  Mauritius. 
r/i^iiri/*/M<rMK  (luerin-Meneville,  Iconofir.  Rt^gnc  Animal,  IV,  pi.  10,  tig.  4.  1830-1844. 

I'iMtititsoxifccphiihut  Bleeker,  Act.  80c.  S<'i.  Ind.  N6erl.,  I,  1866,  45,  Manado;  GUnther,  Cat.,  I,  409,  1K'J9  (Seaof  Manadu.) 
Milling  oxycephalm.  Play  fair,  Fi«heM  of  Zanzibar,  41,  1866  (Zanzibar;  MauriliuH;  Sea  of  Manado). 
l)tnu'u*  chryiirrjfthrm,  (liinther,  Fiwhe  der  Siidsee,  III,  60.  pi.  45,  tig.  A,  1875  (Polynesia). 
Piirupmnm  rydiuetomuf,  Steindaeliner,  DenkN.  Ak.  Wim.  Witn,  LXX,  1900,  486  (Honolulu);  not  of  I^ci'iK^le. 
PaftuiupenruH  cfiryivryilroit,  Jenkin.s  Bull.  U.  8.  Fish  C-omm.,  XXII,  1902  (Sept.  23.  1903),  464  (Honolulu);  Snyder,  op.  oil. 

(Jan.  19,  1904).  527  (Honolulu). 

1 98.  Pseudupeneus  multifasciatus  ( Quoy  &  Gaimard ) .     * 'Mchiuo. ' '     Plate  X  X 1 1 . 

Head  8.2  in  length;  de})th  .'5.5;  eye  6.25  in  hea<l;  snout  1.8;  interorbital  3.75;  njaxillary  2,4, 
maxillary  to  eye  4.4;  D.  viii-9;  A.  7;  si^ales  .*i-29-5. 

HcKly  rather  sh<»rt  and  deep,  much  co!npn»R«ed;  the  l)ack  little  elevated,  the  ventral  outline  cnni- 
panitively  straight;  head  rather  large;  snout  long  and  projecting;  mouth  large,  slightly  obli(jue,  Iowit 
jaw  included;  maxillary  very  broad  at  tip;  teeth  rather  large,  wide-set  in  a  single  row  in  each  jaw, 
none  on  vomer  or  palatines;  eye  small,  in  jM>sterior  half  of  head;  barbels  long,  reaching  nearly  to 
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base  cf  ventral p,  1.25  in  head;  intemrbital  space  hij^rh  and  very  convex;  opercular  epine  small,  flat; 
fins  large,  inters|>ace  F)et\veen  dorsals  ..'5  jrreater  Uian  diameter  of  eye;  origin  of  spinous  dorsal  nearer 
last  dorsal  ray  than  snout  by  a  distance  e«|ual  to  two-thirds  <lianieter  of  eye;  longest  dorsal  spine  1.4 
in  head;  base  of  spinous  dorsal  1.5  in  lonj^t^st  ray:  third  dorsal  ray  2  in  longest  spine;  last  dorsal  ray 
nim-h  pnxhw'ed,  nearly  reaching  bast*  nf  caudal,  1.3  in  lnnge.«t  dorsal  spine;  caudal  i>e<hincle  rather 
short,  Si*an"ely  exret'ding  snout;  anal  sinnlar  to  soft  dorsal,  its  origin  somewhat  posteri<»r,  its  third  ray 
2  in  longest  dorsal  spine,  last  anal  ray  pnMJiKvd,  its  h*ngth  half  greater  than  that  of  third  ray;  caiida] 
moderately  forked,  the  lot)es  a  little  irreater  than  lonirest  dorsal  spine;  jjectoral  short,  alxmt  1.5  in 
head,  not  reaching  tifis  «»f  ventrals;  ventrals  longer,  1.2  in  head,  their  tii>s  not  reaching  origin  of  anal 
by  a  distance  slightly  greater  than  diameter  of  eye;  scales  large,  not  very  firm,  tlie  e<iges  finely  and 
oljsi'urely  cten<Md,  lateral  line  parallel  with  the  bark,  tin*  pores  not  numerously  branched,  the  branches 
nunil)ering  5  to  8. 

CVilor  in  life,  IhmIv  with  alternating  bands  «.f  {>al»'  rosy  red  and  darker  red;  the  snout  and  head  to 
beyond  eye  smoky  red,  then  a  broad  dark  red  band  covering  bo<ly  from  eye  to  origin  of  spinous  dorsal, 
this  with  some  black  blotches.  .'>  or  A  in  front  of  dorsal,  one  on  humeral  region,  and  one  on  salient 
angle  of  (jpercle,  a  pale  red  band  as  bn»ad  as  base  of  spinous  dorsal  around  the  Ixniy  under  the  base  of 
spinous  dorsal,  Udiind  this  a  double  dark  red  band  around  biMly  fronj  last  <lorsal  spine  to  eighth  dorsal 
ray,  this  band  with  much  bhuk  above,  but  scanely  any  U'low  lateral  line;  next  a  pale  band  around 
anterior  end  of  caudal  peduncle  and  under  last  dorsal  rav,  followed  bv  a  dark  l)and  around  middle  of 
caudal  p<'<lnn<le;  posterior  part  <»f  caudal  peduncle  with  a  j»ale  riuj:;  spinous  dorsal  rosy  at  base,  black 
(m  distal  po"tion,  a  little  yellowish  in  center;  soft  dorsal  ;:reenish  yellow  at  base,  the  outer  three-fourths 
blackish,  with  5  or  f>  narrow  piuk  lines  parallel  with  tin*  border;  anal  similar,  the  pink  lines  brighter 
and  separate<l  by  o|i\aceous  lines;  pectoral  always  yellow,  rosy  on  l)as<'  and  in  axil;  ventrals  rosy 
with  cross  lines  of  whitish,  the  anterior  In.rder  blackish:  caudal  dull  rosy,  edges  black. 

Other  examples  from  Hilo  were,  in  life,  d«'ep  rose  led,  the  old  ones  be<'oming  darker  or  dark  pur- 
plish cherry-red;  dark  bands  of  hiack  with  red  (»ver  the  black;  pale  band  under  first  dorsal  whitish 
and  sha<led  with  gold»'n:  the  one  under  soft  dorsal  similar  but  fainter;  scales  of  all  uj)per  parts  veine<i 
with  deejK^r  red,  first  some  bri-jht  red  shaded  with  orang**;  second  <lorsal  black,  the  rays  red  with 
longitudinal  red  streak>  aho\e:  anal  blackish  above  with  hm^itudinal  streaks  alx^ve  and  irregular 
broad  lines  of  violet:  caudal  \iolet  red,  the  outer  ray  violet  black  with  a  slight  [>ale  tnlging;  pe<*toral 
golden  crimson  at  )>ase;  ventrals  dark  red,  with  wavy  streaks  of  olive  and  violet;  l)arl)els  pink  with 
cream  colore<l  tips;  iris  scarl«l;  younvr  with  the  tips  of  barln-ls  bright  yellow. 

No.  021)HK,  a  youii;:  individual  «l..">  i?ich«'s  long,  differ-s  markedly  in  color.  It  showe<i  in  life  a  general 
color  of  dirty  white  with  xarcely  a  trace  of  rosy;  IkmIv  with  fi  half-l>ars  of  Idack,  the  first  across  nape 
and  dow  n  to  lower  ed'j*'  of  eye  on  ea«h  si<le;  tln'  secon<l  at  <»rigin  of  dorsal  and  down  to  l)ase  of  i)ectoral; 
the  third  indistinct  from  nn<ler  spinous  dorsal  to  pectoral;  fourth  across  back  l)etw(*en  dorsals  and 
reaching  two-tliinls  down  side;  the  next  from  ant»iior  half  of  soft  dorsal;  the  lit«t  and  blackest  across 
caudal  |)edun»-le  and  dowrj  side;  nom-  .if  thoe  makes  a  compl«-te  ring:  tins  resembling  those  of  a<iult 
in  <'olor,  but  j>aler:  iris  pinkish. 

The  alwjve  description  l>ased  ujton  a  sp4Mimen  (No.  (>2*.»So)  10.25  inches  long,  fn)ni  Honolulu. 
iSome  of  the  specimens  are  shorter  and  deeper.  The  species  is  oiu»  of  the  most  abundant  of  the 
Hawaiian  fishes,  always  found  in  tin-  markets  and  «onspicuous  for  its  brigh*  color.  Our  collei'tions 
contain  S5  s|>ecimens.  raniiiui:  inleU'jth  from  4.5  to  10.25  inches,  from  Honolulu,  Hilo,  Kailua,  Laysan 
Island,  and  Puako  Bay,  Hawaii. 

XiiiiitK  tn lilt ifiViiint lift  (iuoy  tV  <i}iitnar«I.  \'<>> .  I'rariir.  Z«m.1..  .\.'a\,  \A.  V.J.  \\\z.  1.  lvj|.  Oahu;  Maui. 

l'l)^n*(istrif<iitfi,itti.<.{'\\\wv  \\nW'\u\v\\\u-<.,  \\\>-\.  Nut.   J'oivs..  III.  |tis.  I  sj*.*  rSa  ml  wich  Hiid  Caroline  islands);  StriM^b*,  Bull. 

r.S.  .Nut.  Mils.,  .No.  7.  71.   1^77     Hc.nuliiln  > :  <;initli«r.  K«i.i.  Short*  Fishes,  Challenger,  Zoc)l.,  1,  Jiart  VI,  .59,  ISSO 

(Honolulu  i;  not  of  La««''|M'<I«>. 
l'j>rruu)>  »•'///>/  Smith  iV  Swain,  Thm-.  I'.  <.  Nat.  Mu>.  is-sj.  l:>4).  Johnston  Island. 
ParufM  in  u.<  tn'jin^rintns,  St«'iii<Ia«hn»r.  I)ctik>;.  .\k.  W  i^^.  Wii'ii.  I. XX.  IIHX).  4S<»  (Honolulu:  I.rfivsan). 
P9^tdup*uf  iif  iuiiftiOt>'rintiif'.  .Ifiikiti^.  liull.  I'.  S.  Fi^h  (oinni..  XXII.  1902  (Sept.  23,  191«).  4.V.  (Honolulu);  Snyder,  op.  cit. 

(Jan.  I'J.  IWi'.  .V-'7  (l*uako  Bay,  Hawaii:  L-iysau'. 

F.C.B.  r.Wi— 17 
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199.  Pseudupeneus  chrysonemus  Jordan  &  Evermann.     Plate  XXI. 

Head  2.8  in  lengtli;  depth  3.4;  eye  5.3  in  hea<i;  snout  1.7;  interorbital  3.5;  maxillary  2.3;  D. 
VII 1-9;  A.  I,  7;  scales  3-30-7. 

Body  slender,  not  greatly  conipresse<l,  the  liack  gently  and  rather  uniformly  elevated  from  t\]t  of 
snout  to  dorsal ;  ventral  outline  slightly  convex;  head  moderate;  snout  long,  bluntly  point^ni;  mouth 
moderate,  slightly  obli(|ue,  the  lower  jaw  included;  maxillary  broml  at  tip,  falling  short  of  vertical  of 
orbit  by  diameter  of  pupil;  interorbital  space  convex;  eye  small,  in  pc»sterior  half  of  head;  teeth  rather 
large,  in  a  single  band  in  each  jaw;  lmrl)els  long,  1.2  in  head,  reaching  nearly  to  ba>»e  cjf  ventrals; 
opercular  spine  small;  tins  rather  largi»;  thinl  dorsal  spine  longest,  1.5  in  head,  or  equal  to  distance 
from  tip  of  snout  to  middle  of  pupil,  third  ray  longest,  3.2  in  head;  l)a»e  of  spinous  dorsal  1.4  in  third 
spine;  base  of  soft  dorsal  1.4  in  longest  spine;  origin  of  spinous  dorsal  nearer  last  <lorsal  ray  than  tip  of 
snout  by  longitudinal  diameter  of  pupil;  distance  l)etween  dorsals  1.5  in  eye;  length  of  caudal  peduncle 
1.5  in  head;  i>ectoral  long,  iM>inte<l,  slightly  falcate,  1.4;  ventrals  slightly  longer,  1.3;  last  anal  ray  2.0, 
e;4ual  to  base  of  tin;  caudal  shallowly  forked,.  lol)e8  1.3  in  head,  middle  rays  2.75  in  up|>er  1oIk»;  scales 
finely  (!tenoid  and  olwcurely  demlritic;  lateral  line  concurrent  with  the  back,  the  pores  with  few 
branches,  the  numln^r  usually  not  excee<ling  5  or  t>;  2  scales  Ix'tween  the  dorsals,  8  on  dorsal  side  of 
caudal  peduncle;  i)eritoneuni  somewhat  silvery. 

Color  when  fresh,  deep  scarlet  red,  especially  a  shade  from  snout  through  eye  toward  tail;  lirst 
dorsal  plain  scarlet,  secon<l  i>aler  golden  with  oblique  strii)e8<^f  scarlet  and  yellow  edge;  caudal  orange, 
reddish  at  base,  yellowish  at  tip;  anal  like  second  dorsal;  pectoral  pale  orange;  ventrals  deep  red; 
barbels  bright  yellow;  iris  re<l.  In  life,  a  jjale  streak  backward  from  eye  to  middle  of  side  parallel 
with  back;  side  with  2  blotches  of  deep  red;  a  row  of  dark  spots  along  bases  of  lx)th  dorsals;  young  of 
3  inches,  from  the  rock  jjools,  in  life,  dark  olive-green  al>ove  with  a  dark  olive  streak  along  lateral  line 
and  3  dark  shades  un<ler  first  dorsal,  second  dorsal,  and  ba^^k  of  caudal  inxiunde;  tip  of  first  tlorsal 
cherry-red,  edged  with  white;  second  dorsal  and  caudal  translucent,  scanrely  reililish;  ventrals  and 
anal  bright  cherry-n»d,  former  mesially  <hisky;  Iwirbels  goMen. 

Color  in  alcohol,  pale  yellowish;  eatth  scale  below  <lorsal  with  brownish  edgings,  generally  most 
distinct  in  young  and  often  entirely  disappearing  with  age;  a  series  of  smaller  obscure  s|X)tH  along 
median  line  from  open*le  to  tip  of  pectoral;  sides  and  under  part^  with  faint  traces  of  rosy. 

This  species  may  l)e  known  by  the  series  of  dusky  blotches  along  each  si<le  of  the  dorsal  fin  and 
by  the  simple  stnictun^  of  the  lateral  line.     In  life  it  is  at  once  known  by  its  golden  barln^ls. 

The  above  des<.!ripti<m  ba8e<l  UfMm  a  s|)ecimen  (field  No.  0.3929)  8  inches  long,  obtained  at 
Honolulu,  in  1898,  by  Dr.  \Voo<i.  We  have  examined  4  other  specimens  of  approximately  the  same 
size  obtaine<l  at  the  same  time,  an<l  numerous  examples  collected  by  us  at  Honolulu  and  Hilo,  which 
range  in  length  from  4  to  8.5  inches. 

Psfudupennu  rhri/mmrmuK  Jordan  &  Evermann.  Bull.  V.  S.  Fish  Coinm.,  XXII,  1902  (April  11,  190:i),  1H6,  Hilo;  .k-nkins, 
op.  cit.  (Sept.  23,  1903),  4.M  (Honolulu). 

200.  Pseudupeneus  bifasciatus  (I.Ace|)ede).     '  J/wnw."     Fig.  107. 

Head  3.2  in  length;  depth  3;  eye  5  in  head;  snout  1.9;  interorbital  3.25;  maxillary  2.5;  D.  viii-8; 
A.  7;  scales  3-31-6;  gillrakers  29  I  8,  serrate,  longest  1.5  in  eye,  no  blunt  rudiments,  but  all  fairly 
well  developed. 

Body  short,  st^jut,  considerably  compn.»8sed,  back  elevated;  profile  concave  l)efore  the  eye,  strongly 
arched  thence  to  spinous  dorsal;  ventral  profile  comparatively  straight;  head  mcnlerate,  much  com- 
pressed; snout  nunlerate,  somewhat  projecting,  bluntly  rounded;  mouth  low,  nearly  horizontal,  lower 
jaw  includeil;  maxillary  very  broad  at  tip,  not  reaching  orbit;  eye  small,  high  up,  in  posterior  part  of 
head;  interorbital  very  convex;  teeth  rather  large,  unecjual,  in  a  single  series  in  each  jaw,  none  on 
vomer  or  palatines;  cheek  <leep;  oj^ercular  spine  moderate,  fiat;  barlnOs  uKMlerate,  ri'aching  gill- 
oj>ening,  a  little  shorter  than  snout;  fins  rather  large;  spinous  dorsal  slightly  nearer  last  dorsal  ray 
than  tip  of  snout;  longest  dorsal  spine  1.5  in  head,  slightly  gn'ater  than  snout  and  pupil;  basi*  of 
spinous  dorsid  1.2  in  longest  spines;  longest  (lorsal  ray  !.<>•">  in  longest  dorsal  spin**,  or  1.2')  in  l»as«'  of 
soft  dorsal;  interspace b«'t ween  dorsals  greaterthan  eye  or2.(>  in  li»ngest dorsal  si>ine;  length  of  can  lal 
I>eduncle  equal  to  longest  dorsal  spine;  origin  of  anal  slightly  posterior  to  that  of  soft  dorsal,  its  lonL^cst 
ray  about  espial  to  that  of  soft  dorsal,  its  base  l.fi  in  that  of  soft  dorsal;  caudal  broad,  n(»t  deeply  forked. 


leti  1.6  in  head;  pectoral  n 
htail;  scaif c  larp',  riUNier 
riifuwly  I'ram'heit,  llii'  Itni 
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lier  shi.rl,  fM|iialiiii;  lnriuf^l  durHal  .apine;  ventralp  oonsMerably  longer, 
vly  linn,  wlitilitly  rivnlalc,  the  t'dtte*  weakly  clennid;  pores  o(  lateral 
flif!i  usually  almut  10  In  I'l  in  iiiiiiil)er,  fewer  poi'Ieriorly,  the  iiuin))er 


ColoT 


II  aln.h..l,  I 


Mark; 


'  ilor 


n.)  II 


lillh  anil  t<e]iar.ileil  )>y  a  lire 
fiiwiark;  iIk'  .■'pinuus  ilorsal  liarkc- 

surface  anil  un  e<l>n-;  {■oiionil  ]kiIi';  ii 
<if  Witt  domal  sn.l  anal. 

A  laiye  !"|>ti-inii-n,  No.  IKHti-'i,  ['2  in 
iliill  an<l  (liiAy.  with  '>).>^rtm'  dark  <t. 
eecund,  uuti  under  la>'<  my?:,  and  '>ii> 


-iiad  dark  liar',  Ihe  nrft  under  anterior  half  of 
«1,  i-ai'li  of  thi-se  hars  aliont  eiiiia!  to  nnoul  and 
ai-e:  head  dark;  caudal  (leilunele  [>ale;  vertieal 
|iiirtion;  mft  donml  and  anal  dark,  crufveil  by 
vhite,  ilark  eil^eil;  venlnil!<  jiale,  itark  tin  inner 
I  the  eaiidal  tin  !<  how  h  Mime  what  the  umrkinge 


a<l  ii 


life  l""iy  |mr|jli»li  eherry-re"!,  rather 
iider  lii>t  dorsal,  ime  nndt-r  front  of 
er  than  lifHly;  liarbeb  biaekleh;  no 


(Tolden  or  elear  n'l  iinvnlifi 
.Thn«)ii,  edin-  Mnekish;  ran 
IKtlee-lKinj:;  anal  like  snfi  d 


111'],  dull  red;  Mi'i.nd  n-<l  olive,  mottled  and  Streaked  with 
I'd.  lineiy  s|Killfii  ivitb  <Tinii<on,  edjK  blackish  with  a  faint 
|iMr|>li-li  lilai'k,  uitli  juileeilfn':  i>feIoral  li>!ht  purplish  re^l; 

•  iti  ;i  s[H-i'iiii.'ii  I  Nil.  Ii:i<lll  I  II  inehi^s  Ionic.  From  Honolulu. 
■Iii:il,-  ttisli.     Till-  ei'lleition  eontaim* other S|>ecitnen8 from 


Mullit'  (ri/«wiri(H-  LiK 

-.■■[-■.Ir.  Ul-I.N.il.  ]- 

201.  Pseudup 

llea.1  ■■:   .:UW 
liixly  oliliiti};, 

long,  blunt,   \.m 
of  head,  lla  least 

)    ill   letivt).;  del 
ii>ii,pri~s.-<I.    n. 
iiiid»ay    U'lw, 
in   leii^'tli  of  he>i 
dejitli  allnotft  ti 

rurnltni'  IntaDils). 


■r  &  Vale 


f-i:  I>.  mi-M;  A.  t,  7;  scale!'  2-:il-6. 

il  atid  iinterior  |>arl  of  iHidy  heavy;  profile  concave  from 
ii'slrils.  tlieniT  rei;ularly  curves]  to  filvt  donwl;  anout 
il  iiiillini'  little  ['urve<l;  caudal  {Hnluncle  two-thirds  length 
i  lenictli:  mouth  nio«lerate,  little   oblique,  the  lower  jaw 
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induijed;  maxEllarj'  2.:J3  in  head,  terminatinj:;  li^lwecn  the  nostriii';  ntronii,  bliinl,  but  cnnical  teeth 
in  one  nritti  in  each  jnw,  Ihe  teeth  more  or  lem  wiilely  HPiierateil;  eyt^  2.7o  in  t>noiit  anil  5  in 
head;  int^nirbital  spai-e  very  convex,  3.fi(l  in  head;  p[V(i|>ercle  with  upright  Utiih  slanlinii!  nbliigiiely 
(orwardu;  opercttlar  flpine  Htt^mp;  Ki'lrakcru  2  in  eye,  4.!i  In  maxillary,  about  I'H  'm  lonpr  ]iml>  of 
arch;  barbelit  two-thirds  lentil  of  bead,  reaching  putderior  margin  of  sulmpercle;  ecalea  <ar|i«, 
ctenoid;  don"al  fiiiH  well  devuloixil,  thini  and  fourth  iipineii  lonfwst,  1.;W  in  head,  twice  the  height 
of  poft  domal,  the  last  rays  of  which  are  warcely  lonjter  than  the  first;  soft  ilonml  two-thirds  an  high  ae 
lon)c,  itfi  lenK'h  2  in  head;  caudal  moderate,  well  forked,  iip])er  tolic  in(in>  roiindin):,  1.-17  in  head; 
anal  cliffers  fruui  Mift  dorral  in  liavintr  itf  lirat  bmiiehiil  rays  one-fonrlh  liin)!er  than  the  laKt,  the 
unbrancheil  ray  bIko  fliKhlly  exceeilinK  the  lact  ray;  the  greateift  heiicht  of  the  fin  2.11  in  head; 
the  nietnbrane  of  tlic  llri't  ivitt  ray  envelii|«  a  HUiall  i<pine,  wliieh,  1wing  IhuH  covered,  mi)[ht 
eafily  lie  overloiikiil;  the  tirt<t  articulate  ray  of  anal,  as  in  I'oft  iloraal,  not  braiicbeil;  veiitml  fine 
Iar|^.   I,!!:i  in  Iiewl,  nboiil  reHdiin>;  tip  of  ]H.Ttoral;  air-bladder  laiye. 

Color  in  ppiriti',  olivai'cons,  li^jbler  lieliiw,  the  lii-b  ati  a  whole  having  a  Bniutty  apjM'aranir; 
expiiBCil  |iart  of  each  Hcah-  pniLctiilato  willi  brown:  Krst  dorsal  ami  candal  dn.-ky;  lia»e  of  wift  ih.rfal 
dusky,  np[>er  half  irre);nlarly  litfht  and  dark;  anal  with  irn-]iutar  rhisky  bars;  Hoft  <lorsHl,  caudal,  and 
anal  tipped  with  black;  veiitrals  yellowiiih,  Hpine  and  connectinic  niendirane  Hniutty;  |>ei'lorals  yi'lhiw, 
their  liase,  the  preorliital,  ami  upjierpart  of  beail  purple;  barbels  very  dark;  branch iiwteKnl  membrane 
purple;  peritoneum  lijcht.     Known  fmtn  Johnston  Inlainl,  but  not  found  among  the  Hawaiian  Islands. 


ViTh.  Kon.  Ak.  \ 


,.  SN.  IMS  innnie  i.nlyl;  fjiimln 

ihniitiin  Ixliinili. 

cr.  qiutrt^Dif  Hfm.  Fxu 


308.  Fseudupeneua  pleuroatig^na  (liennettl.     Fi^.  lOS. 

e  5   in  bead;    isnout  l.U;   iuterorbital  ;].<;; 


B.x)yoblonK,  compre-^-l 
except  a  plijiht  depression  on  nnont;  hiioiiI 
horizontal;  u  siiiKle  row  of  nide-i-el,  small, 
maxillary  not  reacbiii)t  vertical  from  eye  by  . 


diKlancti  ei^LiAl  t 


liin  of  spinous  ilorruil  to  tip  of  srmnt, 
ower  jaw  inrhide<l;  nioiilh  niodcnile. 
H'h  jaw,  none  on  vomer  or  palatines; 
three-fourths  diameter  of  eyi';  Imrliels 
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tirinr  "Its'  of  jireojB- 


m 


reai'liintc  BU)(litly  lifvutu)  iMMtiriiir  "Its'  <if  jireojBTi-lp:  hingei't  diirsai  ajiine  l.-t  in  heail  or  from  posti^ 
rior  iKisf  cif  j'piNcnir'  to  iKifk-rior  h;L-f  ..(  snfl  iN.ri-al,  l:isl  wift  <i(irsttl  ray  oquxl  tci>*i-otnl,  eoi'h  2.5  in 
hesul:  <li><tiimv  lietwecn  ilors^ls  .-.iiial  t"  :!  ri>WM  nf  wmIi'h  or  otif-fourlli  irf  hvail;  seomi)  anal  ray  equal 
t't  lart,  eai'li  «|iial  to  Ul^-;  ■iriniii  ni  -h.U  il-ir.-iil  sliiflilly  in  acivani'e  of  mtal,  tijis  of  latrt  «yB  of  pai-Ii 
ext«ri<linK  to  Kame  lim-  (wirilt-riorly.  tijt-  H|.iiii>ti,-  ilnrsal  I'xlt-mlini;  nearly  an  eye  iliatiieter  beyond  tip  of 
INjcloral;  iMi'tiiral  nr.I  rt-ai'liinji  i|nil<-  it^  far  in^l.Tioriy  a.-  vi'niraii',  which  are  1.1'  in  head;  pectoral  1.3; 
iiiuilul  |ie<lnn<'le  l.;{.  it!i  iea^t  ilepth  J. 7:  i^'alev  larut'.  linely  «nrl  ilii'tini'tty  ctenoiil  anil  strongly  riru- 
late;   lateral  line  ]arallel  with  liai'k,  jnire-'  usual l>  u  llh  K  Iw  IJ  liratii'lieH  anterinrly,  fewer  posteriorly. 

Color  in  life,  illHy  wliitii-h.  .turki^l  mh  („i,-k;  s.'alt-s  mirrcjwly  eciire.1  with  yetlowi»h  ohv«?;  under 
jiarti'  white,  with  slight  n^y  wa.-'li:  lieuil  eilw  iir.'  roiiy,  ^nimt  and  niaxillury  clearer  rosy:  side  with 
wme  olive:  a  lar^  hlaclf  iilntch  on  l;iti'r:(l  hue  just  uiuLt  and  U-hind  last  "lorBal  t>pine;  epinoua  dorsal 
^recnlHli  cm  meniliraiiei'.  Ilie  fpitii-^  ni-y;  -ipft  diprsil  i;rii-nish,  with  a  few  I'inall  dark  spots  croned  by 
alHiut  7  narruw  [wle  I'tn-aks:  i-andal  |iali'  yi-lli>u  i^)i.  I'dk'e  i>f  lower  lulie  reil;  anal  jiale  with  3  pale  yel- 
liiwifli  ifreen  sln-akw;  ]MM-liir:il  (iali>:  vi*iilr;d>  i^ali'  n^-y. 

A  frexh  !<|>ecinii'n  frun.  Ililo  )iad  lh.- l.n.ly  l.rii-ht  ru^-n'd  »  Itli  a  little  yellow chadinic,  morvcriuuon 
on  ci|)errle;  a  hiai'k  >]nl  mi  •uli-  <i[p[Hisilr  sjiar.'  I">l«<i-n  •li>r?<d:'.  U'liirid  lliif  s|iot  a  lar((e  paler  iililong 
an'a..f  iiink;  Mr-t  dorsd  re.l.  «ilh  vvll..«  .ilivcn  MienJinin.-.:  w^.-.-nd  with  liasal  half  hU-l  re-Ublack 
wa--he.l  with  n..li.  al-.v..  (hi-  .'.  ..i.li,,ii.-  vi.ilei   lin.-s  alli-rnalini:  with  ol]v,-yeilow;   (andal  with  outer 

^Jy^'.■rilllsoll.  I  he  tin til.^d  rrd  and  rrddi^li  olivi-  anal  «iih  4  oliiii|ne  violel  at ri|ie8  alternating  with 

gulden;  lo'itorul  lii;hl  ri'd<Ii:^h;  venind  dei'^n-r  n'<l;  Imrl-el'-  white:  Iris  i^itrlel. 

Cidiir  in  ahiihul,  -ide  ^tiid  n|>|n'r  ;iart:'  dull  |>liiiiili<'oii!<.  all  irrciriilar  hniad  |>ale  liar  acni»<  aide 
uniler  anleriur  jKirlinn  "f  M>f(  ilitrsd,  tlii-  ii-iiaily  apiH-ariiij;  it-'  ii  larjn-  whiti'  hlotch;  a  broad  darker 
area  under  )MP?liTior  jKirtipui  nt  -<iii  ii.>r-;d;  ji  lari;i-  Mink  s|iiil.  ■_'  ••r.',  «-.di-s  in  dluineler,  on  lateral  line 
under  l;t-l  dorNil  s|pini--;  liiid.r  (.art>  i.lli.wi>lj  "  liii.  ;  dur^iil,  .aiidal,  anal.  |Hi-toral,  and  ventrala  pate 
yellowisli  whiti-:   l)ii- .-aiidid  ami  -jpiuipii- d.^v-al  mpiii.-i\  hal  ihisky ;   piipfl  dnr«il  blai-k  at  liOHe.  paler  on 

TlicalKPVe.icH  ripti.pu  l.a>.-.l  .  Iii.  Il>  ii|.-.n  .i>|n'ciiiii-ii  i  N...  (H-^'M )  lO.L'.'i  iiiehei)  long,  from  Honolulu. 
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Snout  |K>inteil,  iy)iiiprei«>ci),  luaxijlary  rc>a<'hiii)t  mlher  nicirp  llian  halfway  Iwlim-  fnmt  (><lj;e  of 
cirliil;  liarlx^lH  rtiai'liingf  l)elow  himl  iiiaiviii  t\(  |>reiiiK^rfli>;  iiiUrurliilAl  wi<lth  Hliiilitly  (-iiiivt'x;  oix-n'tilar 
Hpiiieof  iiKHlcrali.'  Htrciifjtli;  fourth  iIotmiI  spine  rather  Ihe  lontnwl,  <.-<iu:il  tothree-fDiirthH  the  liei|fhl  of 
InhI/  Ivlow  it;   3  nitVB  of  Hi'al*^  lielw«^'ii  2  dorxalti;   front  {lurtiiiii  of  Ktr<-onil  (lonul  e<)iiHl  to  two-tliirilw 

hfi)[htiif  linit  iloival;  |>ci'loraI  aa  Inntiaa  hea<l,  anti'rior  ti>hiiiileil)^-of  orhit,  anal  <'oi en('iii);Eilit!htlr 

Ix'hiiiil  origin  of  FKxnuiil  ilorxal;  i*aiulkl  ileeply  forked,  lohec  |H>iiitt>tl;  »K«it«  on  unoiil  aiiil  head,  icchid- 
in);  iiiiiHt  of  preorhital  Iwlie,  and  liiieovereil  jHirtion  with  some  rather  larice  i>orer<. 

Culor  ^elldi^'h,  the  iil^rcx  of  the  sealiij  fliKhtly  darkext;  a  hroad  purplish  Imiid,  iiavintf  a  liiiht 
Niivery  eil|re,  jiatM'M  from  in  front  o(  eye  to  Knout;  2  more  narrow  mlvery  linei',  formed  of  nhnrt  cibloii)c 
Hpotx,  jircKtfeii  from  himl  «<i|i!e  of  nrhit  for  a  wiiort  diwtaniv;  'J  rows  aln)Ve  lateral  line,  and  gerienilly  3 
lieluw,  have  a  j^ilden  yellow  c[Kit  in  llio  ivnter  of  i-ac-h  m-ale;  a  li/ht  ^drleti  iiand  over  free  {Hirlinn  of 
tail;  first  donml  inarhleil  with  hrown,  uemnd  wilh  4  and  llie  aiml  with  '.i  reililidh  Iwndi';  eaudal 
retieiilat<Hl  with  li);hl-)!ray  niBrkin)ix.     lA-ii)Eth  H.5  inehen.     iJlay.) 

ThlFi  H|ie<'ieri  m  nroriled  fn>in  Honolulu  hy  SIbindachiier.     II  wax  no)  recognized  hy  us. 


H.  HM.  > 


I.  l-niiv'. 


l-II,  ft 


Jlullutiili'irtiliniia  l-laytnir.  Ki»lni.i 

I  prwiM  tpUHniii,  KlundriKiT.  Vvrh.  &■•!.  Hiil.  (Iiv.  WIl-ii,  IMTO,  If 
rimfUt  ili^llfiTU;  tMt.  FIhIk-k  lA  Iniliii.  t,  ria.  pi.  »l.  Am.  3.  IS7». 
Purupmitiiutiltiipaui  Kliiniiiiin-r.  Flurhptlm  mthiii  Mt-rni-.  M,  p 
"  r.  IH-nkg.  Ak.  Win  Wii-n.  LXl 


204.  PseudupeneuB  porphyreiu  Jenkin 


1.  Seych 


•■  A''». 


110. 


hati  e<lKe  of  oiieri'le: 
v[ii-«;   A.   7;  wales 


Heail  3.2  in  length;  depth  :)..'i;  eye  4.7  in  head,  xlightly  nearer  tip  of 
fiiout  2.2;  iiiterorhital  3.^;  maxillary  2.6;  orhit  to  maxillary  eijual  to  e 
:{-31-5. 

Body  rather  short,  »lout  and  simiewhat  eoni|>ret44e«l,  the  iMck  i^ntly  elevaUil,  the  ventral  onlline 
(.■oinparatively  straighl;  proHle  from  snoni  to  eye  very  alitjlitly  I'oncave,  thence  gently  t^Jiives  to  origin 


trporr 


of  ppinoUH  dorMil;  lieail  niiHlenite;  pnont  moilenit^,  lilnnt  at  tip;  moutli  Hmall,  kr 
maxillary  Home  what  i'iirve<l  up  want  al  extremity;  lower  jaw  ineluileil;  no  leeth  on  v 
th<KM.r  on  jawH  moilerate,  in  a.  ain)[le  row;  I'ye  niiHlerate,  i<li)ihUy  a;iteriiir;  i-Jiudul  ]' 
iTomjiressed,  (he  least  depth  2.5  in  head;  Unti  moderate;  lungeDt  duntal  spine  equal  U 
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the  longest  ray  nlijifhtly  nhorter  than  snout;  origin  of  spinous  (lornal  exactly  midway  ]x?tween  tip  of 
Huout  and  l>a**e  of  last  soft  dors;il  ray;  ha.**^^'  of  spinous  drirsiil  slightly  le»«H  than  longent  Hpine  or  equal  to 
du^tance  from  tip  of  snout  t<>  middle  of  pupil;  \)Hi*k*  of  soft  dorsal  e<|ual  to  longest  dorKal  ray;  space 
l)etween  dorsals  less  than  half  lon^rest  dorsal  spine,  or  AJy  in  head;  length  of  caudal  jieiluncle  equal  to 
snout  and  eye;  i»ectoral  slightly  greater  than  snout  and  eye,  al)out  1.4  in  hi»ad;  ventral  |N)inted,  slightly 
longer  than  f)e<*toral,  not  re^K-hing  anal  oprniiiir,  alxiut  1.25  in  head;  anal  somewhat  {NjHterior  to  8oft 
dorsal,  its  l)asi»  1.25  in  its  longest  ray.  which  is  2.1)  in  lunid;  eau<lal  nuMlerately  forke<l,  the  loben  equal, 
and  equal  to  eye  and  snout;  s«-alrs  large,  tirm,  very  tinely  ctenoid;  most  of  the  8<'aleH  ol)«curely 
dendritic:  latentl  line  concurrent  with  the  )»ack,  the  jKires  very  i»rofu.<ely  an«l  widely  hranched,  the 
numl)i*r  of  hran^-hes  usually  alnMit  10  to  12,  .'^mietimes  as  few  as  t>  or  7;  two  an<l  a  half  scales  l)etween 
dorsal  tins  an<l  7  on  d«>rsal  t»<lge  of  caudal  jM'duncle;  su!M)rhital  and  si«le  of  snout  with  numerous 
hranche«l  i)ores;  |K'ritoneum  j>ale;  gillrakers  25     7.  s«Trate,  the  longest  alK>ut  2.2  in  eye. 

.\nolher  Hi>e<-imen  (No.  0;>H.51  ),  14.5  iiiclic.^  long,  gises  the  foll<»w  ing  des<Tiption: 

lleail  3.1  in  length;  depth  .*>.4;  eye  4.»'>  in  liea<l:  snout  2.o:  interorhital  3.5;  maxillary  2.45,  maxil- 
lary to  eye  4  in  head  or  1.25  tinu-s  eye;  I).  \ m-H;  \.  7;  .Leah's  3-30-*i;  longest  dorsal  spine  2  in  head, 
longest  ray  2.25;  longest  anal  ray  2..*i;  pectoral  1.<m;  ventnil  l.*>5. 

Bo<ly  stout,  hack  elevated  anteriorly,  sloping  gradually  fwisteriorly  t<»  caudal  i)e<lunele;  anterior 
profile  slightly  coixave  hetwj-^Mi  snout  ajjd  eye,  convex  fn»ni  eye  to  (»rigin  of  dorsal;  ventral  outline 
nearly  straight;  head  large:  interorhital  hmad.  convex:  snout  long,  somewhat  projet^ting,  blunt  at 
tip;  mouth  low,  nearly  horiz«>ntal:  lower  jaw  short.  de<idedly  included;  maxillary  somewhat  ex|>anded 
at  tip.  not  quite  reaching  vertical  of  orhit:  teeth  stroiiL'.  in  a  single  series  in  ea^'h  jaw,  none  on  vomer 
or  |>alatines;  eye  lange.  in  jMisterior  half  of  head;  harhels  short,  not  reaching  vert i<'al  of  preopercular 
edge,  2.5  in  head;  preopercular  spine  ]>road,  tlat,  not  stroiiL';  «audal  |KMlun<-Ie  somewhat  compressed, 
slender,  its  lea.<t  dejith  2.S  in  liead:  tins  moderate:  origin  of  spinous  dorsal  midway  ]>etween  snout  and 
posterior  ha.<«^  of  softdoi>al:  inier>pace  ]>etween  dorsals  si itrhtly  greater  than  eye,  1.75  in  base  of 
sj>inous  dorsiil,  nearly  2  in  )>a>e  of  soft  dorsal:  anal  similar  t4»  soft  dorsal,  its  origin  somewhat  posterior 
to  that  of  the  latter,  its  hase  a  little  more  than  ."•  in  head;  cau«lal  not  widely  forke<i,  lobes  somewhat 
rounded,  alwMit  l.s  in  head;  s(ale>  large,  tinely  ctenoid,  some  of  them  faintly  ilendritic,  2.5  scales 
lietween  dor.«<ds  and  "J  rows  on  (  heek:  lateral  line  concurrent  with  the  l>ack,  the  pores  profusely 
hranched. 

Color  in  life  i  No.  02«».s:;  >.  rich  ro>y  on  hack  and  top  of  head,  paler  (»n  sitle;  alx)ut  5  rather  distinct 
lines,  made  up  of  hroken  marks  aloni^  c»'nter  of  scah's:  lower  part  of  side  and  underparts  whitish,  with 
slight  rosy  wash:  ed'jes  of  Males  on  u|»per  half  of  ImmIv  yellowish  olive;  ojiercles  nisy;  fins  all  rosy, 
the  dorsal  and  anal  l»rii:hte>t.  outer  edtre  of  ventral  w  hite;  lips  white;  iris  silvery,  rosy  al)Ove. 

A  frt»sh  e\anij>le  from  llilo  had  IhmIv  very  hright  rose-red;  hack  olive;  a  whitish  streak  from  eye 
backward  to  front  of  .-eciuid  dorsal;  a  hroader  pinkish  white  hand  from  tip  of  snout  below  eye  to 
below  middle  of  spinous  dorsal;  a  faint  darker  n^l  cross  shatle  U-low  spinous  dorsal;  another  narrower 
one  l>etween  dorsals  and  a  hroad  one  under  second  dorsiil,  most  distinct  under  its  |)OSterior  part;  a 
blackish  shade  on  caudal  |M*dnncle,  Ix'tore  which  is  a  tpiadrate  blotch  of  pinkish  white.  The  most 
distinct  marks  are  the  oli\e  <.f  hack  and  its  2  pale  streaks  and  the  pink  ami  olive  on  tail;  fins  all 
cVar  red;  the  dorsals  paler  edited:  \«*ntralsand  anal   broadly  pale  etlgetl;  )»arl>els  white;  iris  silvery. 

('oh>r  in  alcohol,  dirty  yellow  ish  w  hite,  pale  olivaceous  on  back,  h»*a<l  with  some  trai'es  of  orange; 
tins  all  uniform  white  or  whitish,  probahly  yellowish  in  life;  anterior  up|)er  jiart  of  caudal  peduncle 
with  a  large  whitish  blot«h. 

This  species  is  abundant  at  Honolulu  and  llilo.  wheu<-e  we  have  .*i8  s|>ecimens  5  to  14.5  inches 
long.     It  is  one  of  the  U'st  f<Mw|-tishes.  rankinir  with  the  surmullet  of  Kuro|>e. 

J^eniiup*n'H>f  ifftrpfn/rtn^  .Uiikiii-.  Hull.  I  .  S    Fi>h   Cniniii..   XXII.   \\Mr2  i.'^pt.  23.  VMKi).  -154.  fijf.  22.  Honolulu  (Type.  No. 
5U7(*5.  I'.  S.  N.  M.:  «mI1.  <».  I'.  .I«Mikiii>.:  Siiy«l.r.  op.  cii.  i.lan.  !•.».  1*H>4).  527  (Hunalei  Bay,  Kaiiai;  Honolulu). 

205.  Pseudupeneus  preorbitalis  (Smith  t!t  Swain).     Fig.  111. 

Head  :{.4  (4.U>)  in  length;  depth  4.U\  (5.12);  D.  vni-9;  A.  i,  7;  scales  2-37-5. 

Bo<ly  more  slender  than  in  Mn/loitlts  rnn'imhns'iA  (Cuvier  <fe  Valenciennes);  ventral  outline  almost 
straight,  dorsal  outline  well  cur\«*<l;  [»rofiU-  from  snout  to  dorsal  regularly  curved;  caudal  peduncle  1.33 
in  head,  its  least  height  .'>.25  in  head;  mouth  nearly  horizontal,  maxillary  3  in  head,  tenninating  behind 
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aiitcriiir  noHlril;  lowir  juw  prmliu-eil;  tlie  IbiiiiI  of  villitiimi  l»*tli  moilemU*  in  Iwitli  jiiwB,  in  a  piilch  in 
friin).  iiamiwiiiK  iHU'ltriorly;  eye  iiiiHlerute,  ^.A  in  Hiont,  4.;t.'l  in  hea<l:  inbinirMtal  Hjiait;  i>li|fhlly 
ciini'aVf,  4.25  in  h<«(l;  ]>n:K)rbibil  very  ilettji,  2.25  in  hcail;  ifillnikeni  olKirt  and  rathl'r  hIi'IiiIit,  4.5  in 
inaxillary;  1)1  uii  Inwer  liinbof  arcli;  ImHicIi'  1.5  ill  liewl,  reai'liing  pnHttrior  margin  of  prfujierclc; 
n'Hli'H  laivf ,  I'tfnoiil;  dcircal  fiiut  iiicdiumi  H|iiuuUH  donul  [Icprtioiibli'  into  a  groove,  lintt  Kpini-  niiliim-n- 
lary,  m'ans'ly  i>en*|itihit!,  Htt-oml  anil  IhinI  Mjiincn  Iiinp'Ht,  l.liC  in  hnul,  fi|{lith  ppine  4  in  i<tM^tnil; 
Unit  ray  iif  witt  domal  unbranchiil  Iml  f^viiiuntly  arliciilaU',  :'li.irt<-r  tlian  llie  Krrt  iiranihi^l  ray,  wliji-h 
18  2.it3  in  head,  the  nty^  tliemv  alxiiit  r^uiarly  d«'rFai>ing  in  height;   I'uuilal  ucll  fiirkt-d,  ib<  lungi^t 


rayii|.:i3  in  heail;  anal  xiniilar  Ici8i>ft  clureal,  itHtspine  viry  minute  and  lirHt  ray  nnlininrh<'il  1>u 
articulatf;  ventral^  2  in  head;  |>ei'ti)ra1s  l,<i6  inhi'a'l;  airi'lacldcr  niOfltTJtc. 

(Vilor  in  Htiirils,  nt^arly  nnifcnn  yellriwii"li;  vnniit  dusky,  linn  plain;  iwriloni'inii  dark. 

Kniiwn  only  from  .IiihnKlim  Inland. 


Vpentuf  preiitiiita 


This  gvnii!<  diffi^r)'  fnim  .VaWoiti™ and  I's^iiiluii 
nd  paistinpi^. 


0«Ba«  141.  UTBFEUS  Cnvlcr. 

having  teeth  in  bcith  jauii 


k'tiRlli;  butlH'L  ruHClilng  SI 


aoe.  UpeneuB  mge  Jnnlan  A  Kvi 


■'llVt/' 


'•Wft^  Puh, 


•■llVjtr  j«ii 


Plat 


llvai)  :{.T5  in  k>ngth;  deptii  4.1 ;  eye  ^  in  heail;  ^n»ut  '2.25;  interorlntal  :i;  maxillary  -.'.i;  ahi> 
distani^e  lH'tw<!<'n  maxillary  and  v-ye.  1.25  in  longitudinal  diamcttr  uf  cvf:  D.  viu-!),  wiimil  spini 
in  henil;  A.  ii,  6,  longt-.'<t  anal  ray  1.1)  in  heail;  (nt'toral^.f);  ventralx  1.45;  iM'alei<  it— H)-7. 

Boily  oblong,  (^>niprcHi<ed,  d<>('p«i't  thnrntch  the  anterior  lHU<e  of  the  iigiinon:!  iliirF«l;  lieait  im 
ate,  ■■iinijirpHHiil.  profile  arched  (mm  ori|;iii  of  the  Bpinonsf  dorHBl  to  tip  of  tmont,  Htet-iH'j^l  im  i-i: 
itiiont  bluntly  rouudeil;  lower  jaw  inrliideil;  month  iniHlerate.  sli);blly  ohliijuf;  teini;ni>  Hbort,  nun 
anteriorly,  not  l>n>ail  nor  Ihii'k,  and  not  free;  teelli  in  villiform  liandti  on  eai*h  jnw  and  on  vomer 
[lalatinei';  maxillary  nnHlerate.  reiii'liing  anterior  edge  of  eye.  moderately  broad  and  Hheatbed 
more  than  half  uf  ilaleut;tli;  eye  rather  small,  high,  median,  adipose  eyelid  well  develi>i>e<l;  liarU'l? 
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reaching  e<lge  of  fdll-oijenin)?:  (ir(en<inl>ranchui'  well  <ievelo|)e<i;  gillrakerH  16  --6,  finely  serrate,  lamt  5 
or  6  on  longer  linih  very  blunt  anil  shr»rt.  pupil  of  eye  containeil  1.5  in  long»<t:  Hpinous  dorml  1.5  in 
depth,  firHt  2  fpines  even,  longer  than  tlie  others  and  longi^r  than  liane;  ^liiftance  from  snout  to  origin 
«»f  spinoiiH  dorsal  ono-thinl  distauire  fn>ni  snout  to  last  scale  on  cauilal;  distance  Ijetween  dorsals 
slightly  Ifti^  than  liase  of  soft  don^l;  s4^)ft  dorsal  sliifhtiy  4iincave;  eau<lal  deeply  forked,  upper  lobe 
longer;  anal  similar  to  soft  dorsal,  inserte<l  slightly  iK'hind  the  latter;  ventrals  rea4*hing  slightly 
lH*yond  ijcetoral,  rays  of  pe<*toral  slightly  the  i<tnger:  lat^'ral  lineeontnirrent  with  dorsal  outline;  scales 
large,  finely  etenoid;  entire  IkkIv  and  head  waly. 

(Vilor  in  life,  |Kile  green,  changing  to  whit4'  lielow;  (nlges  of  S4*ales  on  liack  and  down  to  lateral 
line  purplish  hrown.  giving  the  apiH'aran<v  of :{  rather  distinct  striiH*s  of  purplish  brown,  with  green- 
ish centers  on  the  scales;  siile  with  2  broad  yellow  strt|>es,  the  up|>er  Iteginning  on  oftercleat  level  of 
eye  and  running  to  caudal  just  alj<ive  lateral  line,  which  it  croT^ies  un4ler  soft  dorsal;  setiind  beginning 
on  liase  of  |>ectoral  and  running  to  l)as<*  of  caudal  ju>t  lielow  lateral  line,  this  8tri|K*  lesH  distinct  and 
narrowing  |>osteriorly;  open*le  bright  n»sy;  Ut\*  of  hea*!  dusky;  cluH*k  white  with  some  rosy;  lower 
jaw  white;  harliels  yellow;  dorsal  Ihis  pal«%  ea«li  cn^s^e«l  by  2  or  l\  brownish  rosy  liars;  cau^lal  white, 
up|»er  loljewith  4  broail  brownish  n^i  bars  runniiii;  dnwnwani  and  liackwanl,  1  at  fiase  narrow;  lower 
lol)e  with  similar  but  nuich  brf»ader  black  bars  niniiini;  upward  and  Imckward,  2  of  them  more  distinct 
than  the  others,  2  longish  dark  sjMits  on  inurr  ray>;  anal,  veiitnils,  and  |KH't4»ral  l»ale,  ventrals  rather 
jwle  yellowish;  iris  yellowish,  pink  alM»ve. 

Color  in  alndiol,  alntve  blni>li  olivaceiMis.  the  side  iMM'oming  lighter,  almost  white  on  belly; 
lM.»riien(  of  s«'al(*s  dusky;  first  don^il  spine  with  .'{  <>r  4  <lark  s|H>ts,  and  the  up|H-r  posterior  e<lge  of 
niendjranes  with  dark  s|M>ts:  .^ott  dorsal  with  .'»  dark  s|Ntts  on  anterior  eilge  and  similar  spots  on 
upper  part  of  fin;  caudal  tin  with  <lark  liands.  up|>er  li>U*  with  alMUit  (>,  thrise  on  lower  lobe  4,  much 
broader,  «ither  tins  jwUe. 

This  sjiecies  n*s4'nd»les  I'lmims  rithifns  'Korskali.  tles<Til>eil  from  I^jidda,  Arabia,  but  the  latter 
has  the  l)elly  abruptly  <leep  yellow  in  lift*.  It  i*>  an  al>undant  and  in)|M)rtant  fuoil-fish  at  Honolulu, 
where  we  obtaine<l  10  s|K-4-inienr.  and  when*  4  oihi-r^  wen*  colU'<-t«Hi  by  Dr.  Jenkins  in  1889.  It  is 
e<|ually  coniinon  at  lliUtaiid  in  IN-arl  llarlMir.  living;  in  shallow  water  along  (^uiet.  shores. 

Our  s|»e<*iinens  are  s  to  12,r>  in«-be>  lonir. 

V^HntuuhM  vUtatuj'.  ."-tri'i'l*'.  Hull.  V .  >.  Nat.  Mil-..  No.  7.  71.  1«*77  ■  H<>ii<ilii]ii .;  imi  of  KorskAl. 

rjttntii$  tiriH'  Jitnlaii  A:  KvrniiHiin.  Hull.  I'   .^.  Ki^ti  (oijini..  XXII.  l*Mrj  .  \prjl  II.  IVWCti,  1M7,  Honolulu;  Jenkins, op.  cit. 
i.Sfpl.  "ii.  iVRi;;  .  \'*\    HiMioliihi   .  Siiyil.r.  up.  ril.  ..I.iu.  W*.  l!;«Ui.  .V_'7  ■  Il4in«»liihi  i. 

207.  Upeneus  teeniopterus  Cuvier  tV  Valenciennes.     **  HVIy." 

Heail  o  in  total  leUL'tb:  d»-pth  .■»;  eyt-  .'>  in  head,  !.*>.'>  in  snout,  1.5  in  inten»rbital  space;  D.  vii-i, 
7:  A.  7;  sc*ales  :»-:>S  7. 

Interorbital  space  Hat,  a  very  sli<jbt  rise  from  snout  tri  lia-se  of  first  dorsal,  a  slight  swelling  over 
the  snout  in  front  of  eye;  liarliel.^  n-acliiiii;  to  tirst  third  of  orbit;  teeth  villi  form  in  jaws,  vomer,  and 
)»alatines;  first  spine  of  doi>al  fin  tlu*  biirliest,  and  «Hjual  totwo-thinls  height  of  lx>dy,  the  second  very 
nearly  as  long;  0  rows  of  siides  lK'tN\«H-n  l»ases  of  dorsal  fins;  jiei'torjl  eipial  in  length  to  lirrt  dorsa] 
spine;  caudal  dei*ply  *fork«'<i:  tul»e>  oi  lat«'ral  line  very  arlMirescent  |>osteriorly;  air-bladder  lar|^; 
branchiostegals  4;  pyloric  t«eca  L*. 

Color,  back  re<ldi>li,  l»econiintr  white  on  the  alNlomen;  a  large  rt-ddish  sfjot  said  Xo  have  existed 
on  the  frt^e  |K)rtion  of  tail,  but  not  now  ap|>arent;  first  d<»rsal  fin  with  3  brownish  hmgitndinal 
Iwnds.  se«-ond  dorsal  likewise  l>and«Hi:  caudal  with  fi  obli«|ue  streaks  across  either  lolje.  Length  12 
inches.     (Ihiy. ) 

The  aUive  desi-riptitm  wa<  taken  from  Cuvier  and  Valenciennt»s's  ty|>e  in  the  Paris  Museum. 

We  know  (»f  no  re<'onl  of  this  s)K*cies  from  the  Hawaiian  Islands  other  than  that  of  Steindachner, 
N\  ho  refers  2  examples,  obtaine«l  at  Honolulu,  to  this  s|»e«*ies.  It  was  not  seen  by  us  and  it  is  probable 
that  I'ftfiitiis  nnjt  has  l>een  mistaken  for  it. 

/  f^  ut'if  t*  1111^.0  rini  ruvit^r  &  Valemit-ninrJ.  Hist.  Nat.  Puiss..  III.  I-M.  lv*j.  coast  of  Trinquemalao,  Ceylon. 

tl^  „'  >.iii..*  t:t  ninf,Urug.  Day.  Fbhe^of  India.  1, 12-i.  1^70;  Steindachner.  L>enks.  Ak.  Wub.  Wien,  LXX,  1900,  4tf7  (UoDolidu). 
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Family  LXVII.     P()MACEXTRII).4:.— The  Demoiselles. 

Bcxly  sliort,  (lee]»,  conipresHeii,  covered  with  ctenoid  Hcales  of  varying  size;  lateral  line  wanting 
})osteriorly;  mouth  Himill,  usually  with  rather  ntrong  teetli,  either  conic  or  incinor-like;  vomer  and 
pahitinen  toothlei^s;  nostril  single  on  earh  side,  nearly  round;  ]>reopercle  with  \U^  ixMerior  edge  largely 
free,  serrate,  or  entire;  preorbital  sheathing  the  small  maxillary;  dorsal  fin  single,  with  numerous 
strong  spines,  the  spinous  portion  longer  than  the  soft,  which  is  similar  to  the  soft  anal,  Ixith  fins  scaly 
at  l)asc»;  anal  spines  2;  ventral  fins  thoracic,  i,  5,  the  anterior  rays  longest,  usually  filamentous;  a  scaly 
appendage  at  base  of  ventral;  lower  ]>haryngeals  fully  unite<l;  branrhiostegals  5  to  7;  gills  .S.5,  the  slit 
l)ehind  the  la*«t  gill  very  small  or  ol)solete;  gillrakers  rather  lon>r  and  slender;  no  labyrinthiform 
ap|)cn<lage;  air-biad<ler  and  |>seudobranchije  present,  well  <levelope<l;  pyloric  cteca  2  or  .'5;  gill- 
mend)ranes  free  from  the  isthmus;  vert<*bne  12  j  14=2().  Fishes  of  the  tropical  seas,  similar  in  mo<le 
of  life  to  the  Ch.rhpihtntld.r,  fee<ling  on  small  marine  animals  and  plants  in  the  coral  reefs.  Most  of 
them  are  too  small  to  ])e  use<l  as  fcwMl.  Thev  are  verv  at^tive  in  life,  and  the  coloration  is  usuallv 
brilliant,  sometimes  changing  much  with  age.  The  family  shows  stnuig  affinities  with  the  lAthiid:v  in 
gill-structures  and  pharyngeals.  In  other  res|)e<'ts  it  approaches  the  Kiiphwdiv,  while  the  unitpie 
character  of  the  simple  nostril  is  share<l  with  the  tSrhiuhv  only,  from  anctvtors  of  which  group  the 
P(fm(irentri(LT  aro  prol)ably  desc<»nded. 

a.  Ti'eth  coniral,  or  villiforni.  nnt  eonipreswMl. 

ft.  B<Mly  <leep:  ouUt  wrioM  t)f  t<M'th  oonical  and  sharp;  pn'oporole  finely  serrate Dascylius.  p.  "Jtiti 

ft/).  B^Kly  olilong:  outer  nerfeH  of  teeth  hlnntish;  prtH>perele  entin* ('hrotni«,  p.  1V»7 

an.  Teeth  not  conical  or  villifonu,  somewhat  eoni pressed. 

e.  Freojierele  and  priKirbital  st'rrale:  teeth  lrun<'ate  or  roumUil Pofiuurutrun.  p.  '270 

cc.  Preoperele  and  preorbittil  entire:  teeth  UHually  more  or  lesw  emarKinate Abudt/duf,  p.  271 

Oenai  142.     DA8CTLLUS  Cuvier. 

Preopercle  and  sometimes  preorbital  serrated;  teeth  small,  villiform,  in  a  narrow  band,  with  an 
outerseriesof  somewhat  larger  ones;  dorsal  tin  with  12  or  13  spines,  anal  with  2;  8<'alesof  mtxleratesize. 
in  fewer  than  30  transverse  series;  lateral  line*  cea**ing  y)elow  the  soft  dorsal  fin;  ))ranchiostegals  5; 
gills  3.5;  [Kseudobranchije  present;  air-bladder  large;  pyloric  api>endages  2  or  3.  Coral  reefs  of  the 
Pacific. 

DaticyUns  V\\\Wt,  R«>Kne  Animal.  K«l.  II,  91,  1H'J9  {nrunmin):  not  Ihm*iUu^  Latreille,  ("oleopteni^  1796. 
Tktradrofhmum  Tantor,  Cat.  Malay.  Fl.shes,  ■-•41,  IH.'Vl)  {unuiiiun):  .»<nl»8titute  for  Ihntryllun,  regarded  as  preoccupie*!. 

208.  Dascyllusalbisellatiill.     Fig.  112. 

Head  3,1^5  in  length;  depth  1.5;  eye  2.3  in  hea<l:  snout  3.;{5;  maxillary  3;  interorbital  2.75;  I). 
\\ii,  IH;  A.  II,  15;  scales  t)-27- 12. 

Body  deep,  short,  greatest  depth  over  base  of  |)ectoral;  head  much  deeper  than  long,  the  anterior 
profile  nearly  vertical;  snout  sh<irt,  vertical;  mouth  small,  oblique;  jaws  suliequal,  protruding  very 
little  l>eyon<i  anterior  protile  of  head;  teeth  in  jaws  with  an  enlarge*!  outer  series,  conic,  pointed; 
Indund  these  several  series  of  small  teeth  in  each  jaw;  maxillary  small,  reaching  little  l^\vond  anterior 
margin  of  orbit;  interorbital  width  broad,  convex;  nostril  circular,  small;  niargins  of  preopercle 
and  preorbital  finely  serrate;  st»cond  dorsal  spine  longest,  1.4  in  hea<l;  ba^^^e  of  soft  <lorsal  2  in  spinous 
dorsal,  fourth  ray  longest,  1.2  in  hea<l;  second  anal  spine  l..'i5  in  lieml;  seventh  anal  ray  longest,  1.2  in 
head;  caudal  slightly  emarginatt»,  loljes  roiin<le<l  and  up|>er  longer  than  lower;  jiectoral  ])ointed,  up[>er 
mys  longt^st,  2.1  in  ba.si»  of  dorsal;  vi'Utrals  l^rge,  pointed,  2.()  in  lK>dy;  caudal  |>e<luncle  deep,  l.()5  in 
head;  scales  large,  ctenoid.  The  alK)ve  descri|»tion  chiefiy  from  an  example  (No.  543),  obtained  at 
Honohdu  in  IHHIJ,  bv  Dr.  Jenkins. 

(\)lor  in  life  (Nos.  0:M45  and  03549),  each  scale  with  a  blackish  lM>rder  and  whitish  ba.se,  except 
in  the  white  area  in  middle  of  <lorsal  part  of  Inxly,  where  dark  borders  of  each  wale  are  almost  absent; 
nuchal  spot  blue  when  present;  all  fins  dark,  almost  V>lack,  except  the  whitish  scales  on  d<»rsal  fin. 

One  example  (Xo.  03.'>55)  shows  general  c(»lor  whitish,  blue  darkest  on  head  and  breast:  scalen 
enveloping  bases  of  dorsal  and  anal  whitish  blue;  snout  and  anteri<>r  ])art  of  head  dark  brovviii.'^h  ]»lne; 
dorsal  {)ale  l)luish,  blackish  towanl  tip;  caudal,  anal,  and  ventrals  bluish  black;  pci'toral  pale  bhic; 
iris  bluish  brown. 


<'olur  ill  aU-oU. 
mi'l'tle  ..f  lM.'k  Hi- 
lilai'kir>h.     Yiiiint!  f 

u{  ;uuil  and  uiuiLil  u  hitUli 
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•i  cai'li  H'ali'  u'illi  ilarbi-r:   a  large  white  bliitt-h  hd 

I  vciilrul^  illuky 

rii^h  l>lut-k  wil)>  jHurly  white  bititch  exlemling  down 

il  ^^'lt  >li>n^  wbitb^h  ubuve.     ^umealtiu  i^huw  iuai]gilie 


iti  li:ilf  all  inch  111  4.7-1  inrhtv, 
TliiH  |in-tty  liltW  lifh  ip  ratlier 
V  -ilUiiu-IIii.  \ti  different  fnilii  the 


NhI,  :Mi.  fbtU.  1900.  S03  (Suidwicb 


Genoa  143.     CHB0HI8  GnTisr. 


I  twii-iliih):'  llie  Ieii>;tli  of  IhhIv  without  raudal;  pre- 
'.II  t:iih  uii'iitli  stimlt;  1t«l1i  runii<al.  in  2  or  more 
rallier  larj.'e,  24  lu  3U  ill  a  liingitudiDal  aeries;  eab- 
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JHW  M'ulv;  iliirval  lin  uilli  12  (■>  14  siiinrti 


orliital  and  lower. 

fiirktNl.  the  lobi-H  roiiinleil  <ir 

Kli'iiiler.    Tnrpiual  m.tui;  i>iioi^it>i 


;  ti>  14  spineti  ami  It  tii  14  tM>ft  rayn;  i-aiKlat  mure  or  le^ 
iH'tegpilN  normally  li;  pyloric  iitHn  2;  fHI1niki>rfi  Imi^  anil 
■yiiig  fonBiderably  in  form,  pertiaj*  diviBibk  into  emallcr 


IMIOK 


LMvlerJiVHieTiitai: 


<     tllMl     ] 


,4jfrr«ja  (^iprr,  I'm)    < 


208      CtaromiB  elaphrus  JenkinK 


ll.t. 


•  r")    iriaxillary  ;l.T5;  inl^rorliiUj  2.^;  D. 
of  Ixxlyiiio 


Hra<l  :i.4  ill  liiijflh     ilepUi-'2*>    ije   t  in  lit* i    s 
.\ii,  l.lorlH:  A.  If    I J    P   1«    (•(■ales  4-27-H,  J(l  pore* 

Kocly  ahorl,  •\fi-p  n\ate  am)  ooiiiptVBHeil,  tlie  ilorxal  uiitliiie  of  tioily  iiiorv  ('iinvt.-x  thuti  ventral 
outline;-  Kiioiil  Kliort  ami  bluntly  (ohk  autenor  outline  ulittit  more  eoiivex  in  iiilt^rorbital  ri-^ii>n 
than  ou  na|<f ;  iviulal  p*iliiiiile  aifnit  2  in  head  fnoiit  nhorter  limn  •  ye;  Hiiborbital,  preoiMTcie,  ami 
opercle  entire,  the  preopenle  Bonitwhat  irenulale    oj«nle  enihnt;  in  2  Diiiall  Hat  Bpliies,  the  up|>i;r 


ribwiire;  teslh  ei 


soft  . 


o  soft  ll< 

alxiiit  eijiiulinii  head;  veiilrals 
large,  retrular,  t^HKhlly  ctenoid,  i 
and  Up  of  lower  jaw;  lateral  11 
ardie.1,  followintr  eonlonr  ..f  lia. 
of  all  the  fins  waled,  t.liopie  on  s|i 


',  eloHO-wt  in  a  i^iiiKli-  Krie«  in  eui'h  jaw;  Ihirii  dorsal  wpine  InngeHt.  l.K  in  lieail; 
at   liit;her   Ihan   spinoiiM  jHirtiim,  nlij(htly  roimileil,  lonp-wt  rays  alxiiil   1.7;  anal 

inarniiialf,  the  upper  IoIk-  Kli|(litJy  the  Ioiikit. 

].:(;  iieetiirul  broail,  rather  Irnnrale.  l.:i;  i-eali'S 


rial  <li'epl: 
nearly  reaching  ve 

lenscly  i-overin)c  entire  Ixxly  anil  heail 
ine  well  ileveloptil,  Iw-Kinnin);  at  npji 
■k  to  within  ;i  Hcalex  o(  liawe  of  taxt  ihi 
dorsal  lanieMl. 


r  eilpe  of  gill-i>(>eiiing,  gently 


Color  in  alirihol,  brown  almve  and  on  top  of  heail,  pale 
dusky,  without  niarkinxs;  no  blauk  eixit  or  blotch  upon  antei 
at  b»He  of  pectoral. 


I>el( 


opercle  dusky;  tina  all  plain  o 
portion  of  spinouii  dorsal,  and  noni 
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The  above  descripliim  bas-d  i-liiefly  iii"in  a  Ri>pi'inLfn  2.25  iiirhni  long  from  Hilo.  where  several 
iipecimen!'  were  obtained  in  HenshawV  imnl,  in  )ava  roi-kH  2  mileti  to  the  i>oiithwaril  of  Hiio.  The 
I'peoief  seemn  to  he  fairly  coniiiinn.  tbniiifh  it  \mv  ol>lninei|  by  ns  only  at  IlilO:  where  ve  ^ecureil  H 
Hpecimenp.  Sine  Hpei'iTiieni'.  iiiflii<linir  the  (v[ii-,  n^re  nhtaini-d  hy  Or.  .IenkiDi>  from  among  the 
(■oral  n«-kPat  Honolulu  in  1hs«.     Tlii,-  i- .it f  tin-  ni.ir-t  afile  of  fishes. 

rjlmmi^rf.ifi*™.  Jenkins  BtiII.  r.  s.   R-li  (■.piiiiii  .  Wl],  1'.>rj  i;;.  [.I.  ai.  I'JIKi,  JnT,  Hk,  Xl,  Honolulu.    iTypo.  Sn.  .WTtB. 
l-.S.X.M..r..ll.ii,l',.Ti'iikln«.i 

210.  Cbromia  ovalis  I  Sli'ltiil:ii'liii(-r).     Fi^.  114. 

Head  t^  III  Un^'lh    .leplli  .'  >    ,\.    .  J  in  li<  id    -nc.nt  4  J    niB\tlliin  J    mleriirhital  »:  R  ^iv,  11: 


IhiuI  :!  In  IkkIv:  veiitrali*  n'achirit;  vent, 
n  l>.Hly;  s.ill.'s'ljir^,  very  finely  ilenoid, 
:^s  of  all  ihe  tilts,  tit.w  on  Ml  dorml  anil 
e  (-■"inmrrent  with  dursal  outline,  on  lira 
>xlendintf  on  mid'lle  ot  miidal  jieiluiicle 

Ivery  yellow i!.h;  l«rH>  of  pe<-U>nil  blai-k. 
Insky  lilrealcH  alon);  fide  uf  lioily  lielow 
dorsal  blat'k;  nifl  anal  and  clonal  dusky; 
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We  have  wen  only  4  Hpet'inien.*«,  all  from  Hon(»lulii,  3  obtained  by  Pr*  Jenkins  and  one  by  Dr. 
\Voo<l.     Each  is  6  inches  lonjr. 

/^7iVi>«^j*»;»rt/M  Steinclfti'liiKT,  Dt'nks.  Ak.  Wiss.  Wien,  LXX,  191)0.  502.  Honolulu. 

i'hrnvn*  fWox  Jenkins.  Bull.  l'.  S.  Fi.sh  Comm.,  XIX,  1H99  i.lnno  s.  1901),  39:?,  fig.  0.  Honolulu.     (Type.  No.  4%98.  V.  .^.  N.  M.. 

Coll.  ().  P.  Jinkins.) 
ChromiifnmUif,  Jenkin.s,  Bull.  V.  S.  Fi.'»h  ronim.,  XXII.  1902  (Sept.  28.  1903).  ^.'VH  (Honolulu). 

Genus  144.  FOHACENTRUS  Lactfp^de. 

Body  ovate,  oro!>l(»njr,  conipresw.Ml,  the  i)rofile  ntcn^p,  usually  rounded;  head  moderate,  nearly  a^ 
deep  as  lonjr,  the  ,**nout  Hcaly,  the  lower  jaw  nealy  <»r  nake<I;  mouth  i^^uite  small,  terminal,  the  jaws 
ecpial;  each  jaw  arme<l  with  1  (»r  2  close-set  series  of  compreKse<l,  immovable  ti*eth,  wliich  an*  truncate 
•or  rounded  at  tip,  sometimes  a  few  small  teeth  behiufi  these;  jjillrakers  l<>n^;  preoi»ercle  more  or  less 
siTrate;  preorbital  serrate;  scales  larjre,  strongly  ctenoid,  the  lateral  line  running  panillel  with  the  back 
to  near  end  of  «lorsal  fin,  at  which  |K)int  it  ceases;  dorsal  fin  <'ontinuous,  with  12  or  l.'J  low  stout  spines; 
membrane  of  spinous  <lorsal  usually  not  deeply  incise<l  nor  IoIhmI,  the  soft  jwirt  more  or  less  elevated, 
its  last  rays  j,jradually  shortened;  lower  limb  of  ]>n»o|H»rcle  usually  mon*  or  less  scaly;  prei»rl)ital 
narn»w,  without  dtvp  notch;  anal  fin  similar  to  soft  dorsal,  with  2  spines,  of  whicli  the  wcond  is  nmch 
the  larger;  soft  rays  12  to  Ki;  dorsal  spines  with  a  sheath  of  lar>?i»  scales,  the  mend)rane8  of  l)oth  dorsal 
and  anal  covere<l  high  up  witli  small  scales;  caudal  tin  more  or  less  forke<l,  the  lol)es  rounded;  lower 
pharyngeals  triangular;  branchiostegals  5  or  6.  Species  numerous  in  tlu^  tropical  seas;  extremely 
variable  in  form  an<l  color,  the  brilliant  coloration  apjiarently  def>endent  on  surroundings. 

Pomncfntnui  Lavvyh'iW,  Hist.  Nat.  PoisN.,  IV,ri(w,  1S02  (/>ar«);  teeth  hiserial,  .Mift  dorsal  slM»rt.  often  elevated:  caudal  tieoply 

forked,  teeth  truncate. 
PrMotii*  RupiH'll.  Neiie  Wirl>elthiere,  Fis<'he.  128.  INiH  (c;/(ino^iV/wu). 
P»ru4lnj>iini<u'(ntruK  Bleeker,  Verh.  Holl.  Maats.  Weten.,  II,  1877,  -10  {tittoraliit);  twth  rounde«l:  preorhltal  noU'hiHi;  caudal 

lunate. 
hirtijHtmncnitrHK  Bleeker,  Nat.  Verh.  Holl.  Maat.s.  Wetcn.,  II.  1877.  tV5  i]nUijnrma)\  teeth  uniserial;  lower  jaw  si-aly;  .•»nout 

scaly;  spinous  dor>*al  with  memhranc  incise<l  an<l  lohed. 
Amhf;/p(tmn('nitruH  Bltfeker,  Nat.  Verh.  Holl.  Maats.  Weten.,  II.  1M77,  Ws  {brfriirju!):  snout  ly id  lowtT  jaw  nakcMl. 
KuiHuimnntrufi  Bleeker.  Nat.  Verh.  Holl.  Maats.  Weten.,  II.  1M77,  IW  [livithut):  snout  s<'aly:   lower  jaw  naked;  nicmhnincs 

of  spinous  dorsal  not  not<'hed;  teeth  uniKt>rial. 
lirncht/pomarrntrtut  Bleeker.  Nat.  Verh.  Holl.  Maats.  Weten..  II,  1S77,  73  {nfhi/usruitii*):  as  aUive;   membrane  of  spinous 

dorsal  deeply  notched. 

211.  Pomacentrusjenkinsi  Jordan  c^  Kvermann.     Fig.  115. 

Head  '14  in  length;  depth  I  8;  eye  '.i.li  in  head:  snout  4;  maxillary  .'12;  interorbital  2.75;  D.  xiii, 
16;  A.  n,  13;  scales  4-2!)-I  I ;  Br.  4. 

Body  ovate,  deep,  com]»ressed,  dorsiil  outline  rftther  steej>,  evenly  curved  from  tip  of  siu)ut  to  soft 
dorsal,  following  edge  of  scales  on  spinous  dorsiil;  h<>a<l  dei'perthan  long,  compressed,  suln'onic;  snout 
bluntly  conic,  jawse<|ual;  maxillary  reac'hing  anterior  cnlge  of  eye;  mouth  small,  horizontal;  a  single 
row  of  close-set,  inci.«<»r  t4'eth  in  each  jaw;  posterior  edge  of  pre(»|>ercle  roughly  serrate;  opercle  eiuling 
in  2  short  Hat  spines,  the  uj»i»er  very  olwcure;  interorbital  wide,  strongly  convex;  tins  rather  large; 
origin  of  dorsal  f)ver  ventral,  origin  of  each  e<|ually  distant  from  tip  of  snout;  first  2  or  .*{  dorsal  spines 
shcjrter  than  others;  (»thers  about  of  iH|ual  length,  shorter  than  the  longest  dorsal  rays,  the  median  rays 
V>eing  longest,  1.5  in  head:  caudal  forked,  lc>l)es  rounde<l,  up}>er  the  longer;  anal  roundeil,  longest  ray 
1.5  in  head,  secon<l  spine  rather  stout  and  strong,  2.2  in  he^id;  ventrals  long,  reaching  vent,  1.1  in  head; 
j>ectoral  broad,  upper  rays  the  longer,  1.2  in  hea«l;  scales  large,  finely  ctA'Uoid;  Ixnly  and  head,  extvpt 
lower  jaw  and  snout,  scaletl,  scales  on  top  t>f  hea«l  small;  bases  of  all  the  tins  except  ventrals  well 
covered  with  line  scales,  those  on  spinous  dorsal  larger;  lateral  line  concurrent  with  dorsiil  <»utline  to  a 
line  under  base  of  third  or  fourth  dorsal  ray,  where  it  <lrops  3  rows  of  scales  to  middle  of  caudal 
j>eduncle,  thenct*  continuing  to  luise  of  cau<lal  lin,  the  detached  jKirtion  little  <leveIope<l. 

Color  in  life,  ground  dark  dnd»;  central  portion  of  scales  olivacisius,  wich  ont^  with  black  on  lowtT 
part  (»f  postt'rior  e<i«:e  fornnng  vertical  ban<ls  on  body;  axil  bhu'k;  outer  border  of  dorsal  lin,  abovi' 
scaled  part,  black;  pectoral  dusky  olivaceous,  black  at  base;  ventral  and  anal  black;  <au<lal  dnsky 
with  posterior  lairder  lighter;  iris  l»right  yellow. 
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Co       n  a     h        a  k 

brow      h        n  ni     a  a 

wilh  k  H 

T 
at  H.  n 


k        a        k  >e    n       pe   eilge    f  m  jnee 

n  [va  n  ,1       pet    ra     la  k 


lei    n  n        re  o  Li    m 
I      J       a  two         u 

p   "<eDt«l  be    g   lono  u  u 


Genns  145.  ABDDEFDUF  Forakil. 


B.Kiy 

•l<>r»al:  Im 

la."!  ?lit!litl 
trianKiilar. 


I  Hiili'fi;  siiiinl  wilhiiiit  «mIi-s;  pn-ii|ieri-le  am) 
-;  ;t  Ii>  4  niwtf  i'(  n'ali-!'  Ix'twecri  lateral  line  ami 
I'liiiiri-iiiuU',  ill  oiif  M-rieM  hi  eui'li  jaw,  thiiw* 
^iil>i'<|lial.  Jhiivnl  iiHualty  wflii  Klfpiliea,  llie 
-rils-'i.irii:  pvinrii- cina  3;  lnuer  pliaryiitteAl." 
foiiiKl  iiUinl   iiiral   iwfa  iti  the  tnjpical  sca^. 
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AhH(le/du/  ForHkk\.  Dascr.  Anim.,  etc.,  .59,  1775  (gordidm). 

GtyphiifiKion LAc^pe^v,  Hist.  Nat.  Poiw.,  IV,  f>42,  1H02  {moucharra), 

Sttrmiflf*  3 i^nyna,  Voy.  Beagle,  t>3.  1842  {imbrit-atHH);  doreal  spines  12;  snout  scaly. 

Emchistoilnf^CrW].  \*Tm\  Ac.  Nat.  Sel.  Phlla.  18<V2,  145  (derlirifronf). 

Ilemigli/phMtHlon  Ble<'ker.  Hoil.  Maatsoh.  Wetens..  II,  1877.  91  { plaffiomrtojxm) .  lower  pharyngeals  quadrate. 

AmblygUjphidtMinn  Bleeker.  op.  cit.,  92  {aurau):  scales  above  lateral  lines  in  1  or  2  mws. 

Glyphidmiim,  eorre<'te<l  spelling. 

a.  Teeth  scarcely  compressed. 

h.  Dorsal  xii,  19;  anal  ii,  15 mndimh,  p.  '27.! 

an.  Teeth  considerably  <'ouipri*8se<l. 

c.  Eye  coinfMiratively  large,  less  than  4  in  head. 

d.  Dorsal  xiii,  11,  spines  shorter  than  w»ft  rays;  anal  ii,  14 aMominalif.  p.  27'J 

dtl.  Dorsal  .x ii,  ir».  the  spines  as  long  as  soft  rays;  anal  ii,  1 1 impttrijH n«»>.  p.  274 

cc.  Eye  comparatively  small,  more  than  4  in  hea<l  (4.6) nordidw*,  p.  274 

212.  Abudefduf  sindonis  (Jordan  &  Kvernmnn).     Plate -10/' 

Hea<l  8.5  in  length;  depth  1.75;  eye  3.4  in  head;  .wnout  3.5;  maxillary  3.4;  interorbital  2.8;  D. 
XII,  19;  A.  H,  15;  wale??  4-28-9,  22  fxjres. 

Bcxiy  short  and  «leei»,  dorsal  outline  evenly  archeil  from  tip  of  s*nout  to  soft  don?al;  head  deeper 
than  long,  ronipresseil;  snout  short  and  ronio;  mouth  small,  horizontal,  lower  jaw  slightly  shorter; 
maxillary  reaching  to  anterior  eilge  of  orbit;  a  single  row  of  small,  rather  hhint,  slightly  compressed 
teeth  on  each  jaw;  preo{)ercle  entire,  ojjercle  emling  in  2  small  flat  spines,  upiier  very  small  and 
obsi^ure;  eye  anterior,  high,  its  lower  edge  aliove  up|)er  base  of  pectoral;  interorbital  broad,  steep,  and 
convex;  tins  large,  origin  of  dorsal  over  base  of  ventrals,  its  distance  fn>m  tip  of  snout  e<)ual  to  dis- 
tance from  base  of  last  ray  to  tip  of  upper  caudal  lol)e;  spines  strong  and  long,  first  0.7  of  fourth,  which 
is  1.9  in  head  and  oi  same  length  as  following  spines;  mid<ile  dorsal  rays  pro<luceil,  longest  ray  1.25  in 
head;  anal  similar  to  6(»ft  (lorsal,  longest  ray  1.25  in  head,  second  spine  l(»ngt»st,  2  in  head;  caudal 
forketl,  upi)er  lol>e  the  longer;  ventrals  reaching  past  vent,  outer  rays  longest,  alMuit  ecpial  to  head; 
pectoral  broad,  upj>er  rays  longest,  equal  to  head;  scales  large,  ctenoid,  covering  entire  Ixnly  and 
head  except  lower  jaw  and  snout  anterior  to  eye;  lower  limb  of  preopercle  scahnl;  large  scaU's  cover- 
ing nearly  all  of  tlorsal  spines,  smaller  scales  covering  as  much  of  S4»ft  <lorsal  an<l  anal  and  nearly  all 
of  caudal;  very  minute  scales  on  base  of  |>ectoral,  none  on  rays  of  ventrals;  latenil  line  con«'urrent  with 
dorsal  outline,  on  22  scales,  ending  3  rows  of  s^'ules  short  of  ixjsterior  base  of  dorsal,  then  dropping 
3  rows  of  s<'ale8  and  (x>ntinuing  ol)scurely  on  middle  of  caudal  |)eduncle  to  base  of  caudal  fin. 

Color  in  alcohol,  uniform  very  «lark  brown,  nearly  black;  2  narrow  wavy  bands  of  white  on  side, 
first  beginning  alH»ut  under  fourth  dorsal  spine  and  extending  nmler  alnuit  middle  (»f  pect<mil,  thence 
curving  slightly  backward  to  wan  I  vent,  nither  indistinct  Inflow  jK^ctoral;  secoml  ban<l  beginning  under 
last  dorsal  spine  and  first  ray,  extending  towanl  middle  of  anal,  rather  ol)scu re,  indistinct  for  2  or  3 
scales  Ix'fore  reaching  anal;  fins  all  black,  |HH*toral  slighty  lighter  than  others;  a  large  black  ocellated 
spot  w  itli  a  narrow  white  bonier  on  back  and  lt>wer  part  of  soft  dorsal,  larger  than  eye,  just  back  of 
last  white  bar. 

The  above  descriptiim  basi'd  on  the  ty|)e.  No.  50Wi9,  l\  S.  N.  M.  (field  No.  04524),  a  s|)ecimen  3.76 
inches  long,  from  Honolulu.  One  other  sfH^cimen  obtained  and  taken  as  a  cotype,  N<».  2727,  Hureau  of 
Fisheries  reserve  series  (field  No.  03732).  It  is  2.75  inches  long,  and  was  taken  at  Kailua  where  the 
species  was  first  <liscovered  by  Mr.  Michitan>  Sindo,  for  whom  it  is  named. 

This  sjHTies  agrees  with  typical  Ainnltfilnf  in  all  n'SjKH'ts  except  that  none  of  the  teeth  apjiears 
to  V)e  emarginate.  It  agrees  with  ChrifMipteni  in  the  entire  pref>iKTcle  an<l  pri'orbital  and  naked  snout, 
but  differs  from  the  ty]K.'  of  that  genus  in  having  the  teeth  in  a  single  series. 

Glyphiit(nfon  Kindntiin  Jorthm  <fe  Kvcrmann,  Bnll.  V.  S.  Fish  ("omm.,  xxii,  1902  (April  11,  190:{),  ISH,  Honolulu. 
213.  Abudefduf  abdominalia  (Quoy  &  Gainiard).     'MMo/m/o."     Fig.  IKi. 

IIea<l  3.5  in  length;  <lepth  2;  eye  3.75  in  head;  snout  3.4;  maxillary  3.5;  interorbital  2.8;  D.  xiii, 
14;  A.  II,  14;  scales  5-30-1 1. 

B<»dy  oblong,  deep,  com])res8ed,  much  longer  in  adult  than  in  young;  hea«l  small,  its  depth  e<|ual 
to  its  length;  U]»])er  ]>rofile  concave  over  eyes;  sncuit  short,  (►btuse,  rounded;  month   .*jfnall,  oblitpie, 

adlyphmnion  sindonis  on  plate. 
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jawa  equal:  lipf  fleshy;  teeth  in  jawit  Kinall,  iiniwriai,  (.iimpreBso"!,  iiicieor-likB,  their  margina  notcheil; 
no  teeth  on  vomer,  jialatinif,  nr  toii>nie;  tonpie  eloiiiati',  i)oiiite.l,  free  in  front;  eye  anterior,  enperior, 
less  than  snout;  pnmpercle  i)li1ii|ue,  its  marfcin  aiiiixilh;  interorbital  widtli  liroail,  ronvex;  noetril 
mnall,  circular;  third  ilorsal  ii|>ine  2  in  heail;  lonifept  iloraal  ray  1.4;  Coiirtli  anal  ray  1.5;  pectoral 
1<ing,  pointed,  3.1  in  body;  ventraln  |H)i[ile<l  :!.fi,  the  ttpint'  1.4  in  flrvt  ray;  etvlefl  lai^,  rounded, 
clenoiil;  lateral  line arclieii,  iiol  cimiinin'.i  Ifyiimi  :">ft  diirwal;  tul)e8  of  lateral  lin*-  arboreawnt;  no 
scales  on  snout,  in  fnmt  nl  eye,  or  on  li[tf  anil  iliin;  sicales  im  infraorbital,  vertical  fina,  and  bane  of 
pectoral  niinnte. 

Color  in  life  (No.  :t007).  I>»<ly,  |>ale  bra-^sy  ureen,  with  h  narrow  bluish  black  vertical  bars,  the 
tirst  from  front  of  ilorwl  to  base  <•!  ini'tnnil.  ttu-  niimrl  from  thinl  to  fifth  dornal  spines  to  beneath 
middle  of  {H-ctoral,  the  thini  (r<>m  i-i>;litli  "T  tiinlli  spin.-  t.iwani  origin  of  anal;  the  fourth  from  last 

!<pines  to  itiiilillp  r>f  anal  iind  lb<'  laM,  uliji  li  i>  iKiiit.  tr bi.-'l  dnrval  rays  arroes caudal  |ie<luncle;  head 

dusky:   l>elly  white;  l.lai-k  s-jKit  on  Itw  nf  ]«Ti.ir.il  hIhuc,  axil  black;  dorsal  hraasy,   niiiltle^l  with 


m 


dark,  the  eiltie  <if  tiifnibr^nir  bbiik, 
rays;  i^ndal  and  anal  <hisky  yl•llo^^i. 
dupkv;  iriH  wIviTV,  black  uIkac  an.! 
on  Iwk  with  4  broad  cr.^:-  Ikih-:  i-j.ii 
black  s]>ot  at  haiie  of  |>'ctnr.ih  vciitn 
Color  in  alcohol,  pnr]ilisli  brown 
lands;  lower  i<urface  of  IhhIv  nliiliyl 
half  of  ttoilv,  and  cxlcmlint.'  up  on  li 
and  Hfth  dorsal  P[.ine^,  thir.l  at  ninib 
<lark  brown  blot.'h  on  caii.lal  p-<lnn< 
o(  soft  domat  and  aniil;  vertical  lin: 


whitiiih  streaks  liclwcen 
Dcsi;ril)eil  from  an  e 
This  s|iei-ifs  i^  clo^i 

black  KpotH  at  liawv  of  |> 


vh;  lilackisli  f]!!! 
mple  (Xo.  44,SS( 
n  AhH.hJ.luf  »....; 


be  jiroji-i'liiiu  ^[lim-;'  whit*';  lilack  blutth  on  l>ase  of  last  doreal 
Ii;  vi'nlnil-'  vvliili'.  dusky  at  lijii';  [lectoral  |>a]e  yellowish;  breast 
K'loH.  Anoih.T  cNampii-  was  st.'el-blue  when  fresh,  oMve-^reen 
ions  ilcn>:il,  l«iw  of  soft  dorsal,  ouudal  and  Iwse  of  anal  black;  a 
lI  bliti'k^  Hii't  diirNal,  candid  and  anal  |ia1e,  except  liase, 
above;  ^idc  Ih'Iow  t;itcnil  line  with  dull  light  green  longitudinal 
i;  -')  bhi('ki;<h  vi-rlicul  lianils  on  side  of  tiack,  indistinct  on  lower 
ii;  lir}'t  Imnd  l*-;;ins  at  oripn  of  spinous  doisal,  second  at  fourth 
:inrl  tenth  Plum's,  and  fourth  at  last  clor«al  apine  anil  first  2  raye; 
'!•' alx'Ve;  a  dtt'[>  blaik  blotcb  on  l>ai<il  )Hirtlon  of  posteriorraya 
dn."ky  j.'Tiiyisli;  |«.>ctoral  and  I'entralB  grayish,  the  latl«r  with 


fr..r 


lioi 


of  mc<lia 
iluln. 


caudal  n 


of  India,  from  which  it  is  distinguiaheil  by  the  large 
raya,  and  the  fourth  l>lacki«h  vertical  bar  banning  at 


274  BULLETIN    OF   THE    I'NITED   STATES   FISH   COMMISSION. 

last  ilorsal  8[iinf  and  first  2  ur  3  soft  layH.     The  Atlantic  fomi,  AbiuUfilu/  marffinatun,  \b  iHatiiigiiiKhetl 
by  the  Bhorler.  more  urbii'ulHr  ImUy  am)  Ihc  absence  ut  black  bloU'heH  on  soft  doreal  and  anal. 

We  bave  exaniint^l  56  Bi>ei^hiien8  of  thin  8i>ecieB,  all  from  Honolulu  except  I  from  Hilo  anil  4  from 
Kailua.     They  ranfte  in  length  from  ;i.4  to  9  inches.     Specimens  were  also  found  by  tbe  Allnilmtt  at 
nuinerouR  places  ainoii);  the  Hawaiian  Islanda. 
niirphftodon  abilomiHalir  Ijuny  &  (JalmanI,  Vny.  I'nmie.  2<iol.,  WU,  IKM,  Sandwich  lalandi;  riivlcc  &  VnlcilcLcnUL'a.  Hiu. 

NhI.  IViiw.,  V,  4GT.  1«30  (IlBWHllHM  I'UncIs):  Jf^klnik  BaM.  L\  S.  l^^•h  Cntam.,  XXII.  1902  (Hepl.  ^,  I'JOSI,  4.'>H  ( lion- 

olulii);  SnycJer.  (iji,  clt.  (Jan,  19. 19W),  S27  (Hawaiian  iBlsndianil  L«y««n  Island). 
IllfphhUidott  ffldiiuu,  (iiiiilhoi,  CM.,  IV.  3N,  Ifai  (Hawnllnn  lalandK);  not  of  Cuviur  &  Valenrlennc*. 
HlflphidaiU.n  $aratilit,  SlnvU.  Hull,  U.S.  Nat.  Mm..  No.  7,  <E,  1KT7  (Honolulu):  mrtoC  LttinR'iiii;  liilnllier.  Fiwht'  rU'rSiiil- 

»o-.  VII.  £•».  pi.  las,  IWl  (Hawaiian  Islands;  TahlH):  Stplndachner,  nenks.  Ak.  Wto.  WIen,  l.XX.  law.  MM  (Hrjii- 

nliilii;  Laysfln). 
^lni'lr/.VH.CAuruU>w.  FnnkT.  ITix-.  Ar.  yal.  Sri.  l-hiln.  1300.  .'UH  (IlawaiiNn  Inlnnds):  mit  of  I ju'l^pMr. 

214.   Abudefduf  imporipeniuB  (^iivaKe). 

Heail  4  in  totallength;  depth  3;  eye3..i  in  head;  O.  jcii,  Id;  A.  ii,  II;  Hcaleii  2-2S-S. 

Head  longer  than  hJRh;  interorbital  ci|nalinf;  snoii^  which  etjiials  orbit;  infraorbitjil  aliiioft  an 
Irin^  as  preorhiliii;  teeth  \iiag  and  coinpreniei);  acalpti  of  head  exiendin);  on  snont  nunrly  to  tip;  cuiidal 
Hcanvly  forke<l,  a  Utile  shorter  than  head;  secun<)  don>al  spine  as  Iouk  as  nnft  rayti.     Honolnhi. 

Not  Heen  by  ua;  known  only  fnini  the  description  by  Saiivatte. 

nlyiikiKidnn  impariprnHii  fteiivajcr  in  Vaitlant  A  iiuntigc.  Kpr.  Maic.  Z<u>l.,  Ill,  \SJh.  2TV,  Honolulu. 

216.  Abudefduf  eordidua  (Forykal).     "A'>(;»>ii."    ¥'k.  117. 

in  bt«d;  snout  2.K;  maxillarv  3.2;  inlerorbliut  •i.h;  II. 


Rnpppii. 


Body  phort,  deep,  oomprtiWHl,  Iwitk  rather  trenchant  in  front;  head  wnail,  deep;  snoiii  round,  bhinl, 
a  liltle  loiifTcr  than  eye,  niiiiith  mnall,  slightly  oblii|ne,  the  jiiws  eguat;  iiiw  fleshy;  twlh  coiiiim-HHeil, 
unist'rial  in  jawn;  eye  small,  anterior  anil  superior;  preii|>crcle  very  oblittne,  its  marjicin  pntiri';  inter- 
orbital H'iilth  hroiirl,  stront;ty  convex;  niwtril  tiniall,  circular,  in  front  of  middle  of  eye;  loniccst  diirsnl 
tipine  2  in  head;  lonjiest  donuil  ray  1,.');  seconil  annl  Hpinc  2.1;  lonpwt  anal  ruy  1.4;  ciuidal  lini^il, 
forkeil,  IoIn's  rniind<>cl;  jH'i'toral  1  in  Iii'ikI;  ventrals  1.2,  r<'ai'biii);  ori);in  of  anal;  caudal  iH^liini'li- 
broail,  l.r.S  in  bend;  Beak's  hirj.'e,  i-twioid,  exc'ept  tbuneiin  fins  which  are  very  sniall;  snout,  |>reorliital, 
and  jaws  nakeil. 
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Color  in  alcohol,  dull  bn>wn,  a  little  darker  on  liack;  side  with  6  broad  dark  brown  vertical  bands, 
deep  on  back;  scale:^  over  and  l>ehind  eye,  a  row  over  nape  with  black  centers;  a  black  spot  on  candal 
peduncle  above,  at  baseof  last  (lorsal  rays;  vertical  fins  blackish;  pectoral  pale  brown;  ventrals  blackish. 

Described  from  an  example  (Xo.  04511 )  taken  at  Honolulu. 

This  species  is  ea*«ily  distinjruished  by  the  presence  of  the  black  spot  on  caudal  peduncle,  which  is 
present  at  all  ages.     The  young  have  also  a  black  si>ot  at  base  of  pectoral. 

We  have  examine*!  89  specimens  of  this  common  specie's,  6  tH)llected  by  us  at  Kailua,  5  at  Hilo, 
10  at  Waianae,  1  at  Moanalua,  an<l  Hat  Honolulu;  1  obtaine<l  by  Mci^regor  at  Lahaina,  Maoi,  and 
8  by  Dr.  Jenkins  at  Honolulu.  Sj)ecimens  were  also  collected  by  the  AlbcUroM  at  Honolulu;  Puako 
Bay,  Hawaii;  Napili  Bay,  Molokai;  NecktT  island,  an<l  l^ysan  Island.  Our  examples  are  one-half 
to  8.25  inches  long. 

Charioilon  tutrdidu*  Forsk41.  IK»<»cript.  Animal..  r.J.  iTT'i.  Djidda,  Red  Sea. 

iilifphimdon  mrditiu*.  Rfippell.  Atl.  Reij*.  Norrl.  Af..  M.  I'l.  VIII.  fi»r.  1.  1J«S.  J<>nkin.s,  Bull.  I'.  S.  Fbih  Comm.,  XXII,  1902 

(Sept.  23,  1903).  4oS  (Honolulu:  LHhainH.  Maui«:  Sny«ler.  op.  oit.  (.Ian.  19.  1904).  .'i27  (Hawaiian  Islands,  Lajrmn 

Island). 
filjfphUodon  gign*  V,\\}T\ATy\.  l»ix.  Kiipp.  \\\^\.  Na|».  Maur..  X\.  IsJO.  Mauritius. 
iUyphiftydtm  mttntu*  Day.  PrfK*.  7a>o\.  S4M'.  I>»ntl«>n  \^\\K  .VJl.  Andaman  Islands. 
GlyphiinHlnn  tn^rdidui,  GunthtT.  Fis*'h»*  «l«r  Sucl<t>f.  VII.  SM.  Ih.^1  •  K^hI  .<»'a.  oL<.t  vimsi  of  Africa.  East  Indian  Arrhipelaipo, 

Tahiti,  Raiat^'A.  Samoti.  and  Boiiliani  Inland  i. 
AbuilefiUtf  ttortiidur.  Fowlrr.  Vtoc.  A«\  Nat.  S<i.  I'hila.  19C)U,  "lOi  t  Hawaiian  I.-land--^). 
Glyphidwlon  { Pnrngl;/i}hi(itflou )  mtln^.  >uin<l.u'hnvT.  I>onks.  Ak.  Wis!«.  Wicn.  I. XX.  1«.»U0.  rAt2  (Ijaymtn):  not  of  Kuhl  &  ran 

Hassel? 

Family  LXVIII.   MAL.\C.\.\THID.€.  -The  Blanquillos. 

Body  more  or  less  elonpitt'.  lii.<if«»riii.  «»r  (•<>nij>resse<l;  hea<l  siilH-onical,  the  anterior  profile  usually 
convex;  suborbital  without  Iwniy  stay;  the  lx>nt'S  not  greatly  dfvel<>j)e<l;  cranial  l)ones  not  cavernous; 
ojiercular  l>ont^  mostly  nnarineil;  nmuth  rather  t«Tniiiial,  little  <»bli(|ue;  teeth  rather  strong;  no  teeth 
on  vomer  or  j>alatines:  j>nniaxillary  usually  with  a  bhint  jM)sterior  canine,  somewhat  as  in  the 
iMfrruhr;  j)remaxi Maries  prntraetile;  maxillary  without  suj»plemental  l)one,  not  slipping  under  the 
e<lge  of  the  preorbital:  *:ills  4,  a  lon«;  slit  l)ehind  the  fourth;  iKsemlobranohia?  well  developed;  gill- 
membranes  separate,  or  more  or  U^s  uiiiti^Ml,  often  a<lherent  to  the  isthmus;  lower  pharyngeals  sepa- 
rate; scales  small,  ctenoid;  lateral  line  j»resent,  (•••mplete,  more  or  less  concurrent  with  the  back;  dorsal 
fin  long  and  low,  usually  eontinuoiis,  the  sj)inou.<  i>ortion  always  much  less  develop^l  than  the  soft 
pf»rtion,  but  never  obsolete;  anal  tin  very  long,  it.<  spines  feeble  and  few;  caudal  fin  forked;  fail  diphy- 
cen-al;  ventrals  thoraeic  or  snl»jngular,  i,  5,  oI<k^*  together;  jKM-tonil  fins  not  very  broad,  the  rays  all 
brancheil;  vertebne  in  normal  or  slightly  inereii.*^!  numl>er  (24  to  'SO);  pyloric  cceca  few  or  none. 
Fishes  of  the  tenijH'rate  and  tropical  sea.<\  some  of  them  rea<'hing  a  large  size. 

Oenas   146.  KALACAKTHTJS  Cnvier. 

Bo<ly  elongate,  slightly  compres-HMl;  cleft  of  mouth  horizontal,  with  the  jaws  equal;  eyes  lateral; 
scales  very  small,  minutely  ciliate<l;  tmv  contiiuKuis  dorsal,  with  the  first  4  to  6  rays  not  articulated; 
dorsal  and  anal  very  long;  j»i*<-toral  rays  all  bramht^l;  jaws  with  villifomi  teeth;  an  outer  series  of 
stronger  teeth,  some  of  them  <'anine-like,  an«l  with  a  canine  at  the  fiosterior  extremity  of  the  inter- 
maxillary; no  t^^'th  on  the  palate;  pnM»jH'rcle  entire;  ojjercle  with  a  spine;  gillrakers  little  developed; 
vertebne  in  small  nurnVnT,  10   -    14  =  24. 

MalnratuAuJ'  CwvioT,  RC^nt'  Animal.  Kd.  J.  II.  2rV4.  lvJ9  ti>ftnnun). 

216.  Malacanthus  parvipinnis  Vaillant  c'k  Sauvage.     "A/aX*4*a.'*     Fig.  118. 

Hea<l  o  in  length;  depth  (5.8;  snout  8  in  head;  eye  4.7;  interorbital  2.9;  maxillar>'  2.6;  D.  v,  57; 
A.  53;  P.  10;  V.  i,  4;  si-ales  H-1 75-24. 

B<xly  very  elongate,  i-ompresse^l,  greatest  depth  alx)ut  middle  of  belly;  head  elongate,  compressed, 
its  <lepth  1.7,  wi<lth  2;  upi>er  profile  of  head  evenly  convex;  snout  elongate,  convex,  rather  blunt;  jaws 
nearly  equal,  rather  large;  mouth  larg( ,  slightly  incline<l,  end  of  maxillary  reaching  almost  to  front 
of  pupil;  eye  small,  high,  jKwterior  margin  of  puj>il  nearly  midway  in  length  of  head;  nostrils  formed 
as  horizontal  slits  in  a  groove  in  front  of  middle  of  eye,  well  separatetl,  the  anterior  placed  in  about  last 
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thinl  of  HDOiit;  interorbital  8pa<T  very  broail,  convex;  lips  ralher  hroail,  Heahy;  teeth  Hharp  jnunUil, 
Homewhat  unt^ual,  in  hroaii  Itande  in  jawa;  opercle  with  a  lar^  etronji  apine  with  a  tl<«hy  flu|>;  i:ill- 
openintt  rather  large,  the  iatliniiis  hrout,  gill-oieiiibraiie  fomiiuK  a  bmail  fulil  Ofrtme;  m-aleti  very 
Hmall,  I'tenoiil,  those  in  the  lateral  line  very  HOiall,  nm)  with  posterior  margin  <k'eply  ecalloiietl;  lieail 
nalied  exeept  on  pOHtiH^ular  r^on,  mroiput,  eheek,  ami  opercle,  which  are  co\erwl  with  Bmall  linely 
ctenoiil  scales;  (iornnl  verj'  long,  of  more  or  legs  uniform  lieight;  liorsal  spines  Hhort,  Hexilile;  rayw  flexi- 
Me,  seventh  2.5;  anal  long,  similar  to  dorsal,  twelfth  ray  2.5;  the  lin  beginninjt  ut  tip  of  i)eetoral;  jiec- 
toral  hroail,  1.36  in  heatl;  ventrals  small,  close  togetlier,  2.!>;  cautlal  expanded,  truncate,  1.K;  caudal 
pednncte  Nhort,  irompressed,  its  depth  3.75;  lateral  line  slightly  irrcfctilar,  siiiierior  at  ftrst,  then  run- 
ning down  on  middle  of  side  of  trunk  at  its  last  third. 

Color  in  life  of  a  Kjief'iinen  12  inches  long,  from  Honolnlu,  light  olive  green;  Iwlly  silvery;  side 
with  alioiit  20  faint  short  liamis  ut  the  l)ac'k  color;  dorsal  fl«sh-color,  a  little  rosy,  a  narri>w  eil)te  of 
yelli>w;  caudal  lobes  gray;  iris  deep  Mne,  a  little  golden  above. 

Color  in  alcohol,  pale  brown  on  n]>per  surfai^  ami  forming  alK>nl  2()  [>ali-  slightly  iiiclineil  croto' 
liars  along  si<le,  fading  out  in  the  pale  color  iH'nealh;  side  ami  lower  surfaiv  very  [lale  Htruw^■olo^ 
wBsheil  with  silvery;  Hiih=,  ivith  the  exception  of  caudal,  jiale  slraw-mlor;  caudal  psile  wlraw-inilor. 


middle  rays  whitish,  2  jct-blai^k  horiramtal  Imnds  lieginning  no  the  up|H'i 
cnndal  rays  anil  nmning  to  edge  of  Hn;  a  s]Kit  on  lower  part  of  iris, 
ItewTilied  fntm  an  example  (No.  0411»<)  taken  ut  Honolulu. 
We  liavc  froni  Ilonohitii  20  exampU«  7,'2r>  to  II. T.")  incli<>H  long  and  I  fn 
Specimens  were  obtaincl  by  Dr.  Woo<l  at  Honolulu  and   by  the  All"!/ 
l^haina,  Maui. 

WaJnmnJAu  pnn-ljyimiit  VBJUiint  A  RanvnRi'.  Rev.  Mhk.  ZrKil.  (31.  III.  IKI.'i,  ^1.  Sandwich 
n.h  (V.mm..  XXII.  19«!  |StTit.  a.  1903),  *99  (Honolulu):  Snyder,  op.  cU.  (Jnii.  19.  1 

UAIli). 

Mnbifanlhui  h-rdlii.  liflnlhtir.  Flwhr  clcr  S(U1«t.  V,  1(10,  Wt,  XCV 


[.  fiR.  B.  1S7B  (T«littl.  Vji| 


Suborder  PH AR YNGOGN ATHl.— ' 

Lower  pliart'ngi'als  fully  unite<l:  uiistrilH  double;  gills  .1.5 
thoracit^,  eai^h  with  1  spine  and  5  rays;  dorsal  anil  anal  spine 
or  eycIoi<l;  in  other  res|io<'tt  esHcntiatly  as  in  the  Prmiidiii. 
most  of  them  lai^'  lishes  of  wtroiig  dentition  and  bright  colon 


with  no  slit  liehind  the  l»>t;  ventral  lii 

not  very  ctrong;  bcaIch  weakly  ct i 

S|iecics  mostly  < if  the  tropical  slicin- 


1.  Lower  pharynjteBlf  T 


win-ntiHiHil 
crfi'clly  Clin 
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Family  LXIX.  LABRID^.— The  Wrasse- Fishes. 

Body  o)>loii^  or  elongate,  ei»vere<l  with  cyrloid  twale^,  lateral  line  well  developed,  continuoos  or 
interrupted,  often  ani^ilarly  l)eut;  mouth  moderate,  tenninal;  preniaxillaries  protractile;  nmxilUuieB 
without  supplemental  bone,  nlippin};  under  meiiihnuiaceouB  eilge  of  the  preorbital;  anterior  teeth  in 
jaws  uflially  very  etroni;  and  eanim^-like;  teeth  of  jaws  nejiarate  or  soldered  together  at  base,  not 
fomdng  a  continuouji*  plate;  no  teeth  on  vomer  or  ]>alatineii;  lower  phar}'ngeal8  completely  united  into 
one  hone,  without  median  t*uture,  this>  In  me  T-.*>ha{>e4l  or  Y-i<lia[)e<l,  its  teeth  conical  or  tubercular;  lips 
thick,  long^itudinally  plicate;  n<jetrils  round,  witli  2  ojieningi*  <m  eai'h  side;  dorsal  fin  continnoas,  the 
spinous  portion  usually  long,  it8  spineif  rather  slender,  .3  to  20  in  number;  anal  similar  to  soft  donal, 
with  2  t«»  6  8pinei«;  ventral^  thoracic,  i,  '>,  insertiil  )»elow  the  itectorals  or  slightly  in  ad^'ance  of  them; 
branchioetegals  5  or  0;  (irteudrihranchiiH  well  ilevelnjKNl;  gills  3j,  the  ^^lit  liehind  the  last  arch  small  or 
obsolete;  gill-membram'i<  8oniewhat  (■onn«H't('<l,  soinetiine;*  joine<l  to  the  narrow  isthmus;  aii^bladder 
absent;  no  pyloric  co'ca.  S|)e<'ieH  chit'tly  «>f  the  tropical  seat:,  living  among  rocks,  ("oral  reefB,  or  kelp. 
Many  of  them  are  V>rilliantly  ('(jIohmI,  an<l  s<>nie  are  valne<l  a.*<  food-finhes.  Most  of  them  feed  upon 
moUnsks,  the  dentition  iKMng  adapteil  fur  t-nishing  :*liellsi. 

a.  Lateml  liiie  coDtiDti<>U!!i. 
6.  Sealvs  rather  iHrvt',  ii«»t  iii«>rt*  than  in  in  U-nirthuiM-  x'rif^. 
e.  PwUrior  caiiiiifii  prtiA'iit. 
»/.  HoH'l  with  M-nles*:  «li»r«iiil  >pinf.''  xii. 
f.  T«Hh  of  jiiws  in  sinu'U'  s<Ti«.-. 

/.  I'n'opfn'k*  usually  linrly  xTniif :  liUKhil  lunatt' LtpvUtpMs,  |».  2«S 

ff.  PntiiK'n'lf  entin.'-.  t-auilal  niuiMh-'l v lerriembu,  |». !Mf 

<(.  Ti-eth  of  ju\%s  in  'JM'riix IVrreo,  p.  2H1 

dfi.  UcHd  wnk*h*>s:  dorMil  >|»inf-  ix. 
g.  Body  i>blont;.  not  di-i'p. 
A.  Canin*-?*  in  fn»nt  of  n|i|MT  jaw  v«r\  •'mall,  rinse  m'I:  ih«»M'  of  Iohit  jaw  fonuiiifc  a  ctiUinK  6il|fe. 

HUIIkiifuiU,  p.  '2KS 

hh.  t'aninrs  in  fmnt  **(  jaws  -tniim.  not  fonuinu  a  mtiini;  flin- IMirhirrrt,  p.  aWi 

tjij.  B<i»ly  rathrr  «.li«»rt  an«l  ilitp Mtitmpharymijunhm^  p.  2»* 

cr.  Posterior  <*anin«.*s  n«it  i»rf«<iit. 

I.  SuiMit  nuich  i»riHlur«il iivmphutmt,  \%.  *Ji9 

ii.  .Sn«Mit  ni»t  iuu«*ji  i>nxla««."<l. 
j.  l>«»i>}il  •'pinrs  I X. 

k.  liixly  rathtr  <l«ii» Anamiitct,  \k 'I^l 

kk.  R4Nly  cliinuaif I^HtkfftUU,  p.  2M 

J^f.  m»r>4jl  spint  s  Mil     Tkaiatmmut,  p.  296 

Uf.  Sf'altfii  Hnialh.T.  nion*  ttian  4n  in  li-nmhwi*^-  MTit**. 

/.   l*i»^t»Tii»r  ranin*.-^  |»ri-M'nt. 

;/i.  S4'alr>  •«njaJl.  more  than  Ttt  in  IrnirlhwiM"  >^'^i».•^ Jitfif,  p.  3(M 

mm.  xaK-»>  lanrrr.  rm  {,>  u*  in  Icn^'thwiM'  MTie< Cbria,  p.  310 

IL  I'ltsiiTior  raniiiL-  n«»t  fn-jH-nt CMIfo,  p.  S14 

tui.  Lateral  line  intermiittil. 

II.  First '.'  tlorsal  spinc^  not  riinsiiiru«iu<«ly  removed  from  the  thinl. 
'*.  .Srales  larut.-,  alNint  'A\  ti»  i^O  in  leiiKthwiso  x'riet. 

/*.  I*n-t»iH.Tele  MTfjite:  <1opmiI  spine<  XI CirrkOabnu,  p.S15 

j»/i.  Prei»|H.Trle  I'litire:  <l«»rsal  spiiii^^  IX  irarely  X). 
«/.  Teeth  in  jaw*  in  «»ne  -eries. 

r.  Canines  of  npin-r  jaw  tn.-nt  uiitwanl  and  Ijackwanl i'ncutloehciitmtu,  p.  316 

rr.  Canines  not  bent  outwani  and  Iwekwanl dteUinrnt,  p.  tit 

'tU'  1»-»'th  in  jaw  s  in  numy  series SoracmUckthy*^  p.  32! 

o*t.  S4-ales  small,  more  than  7U  in  lengthwise  series i^molutet,  p.  8:!7 

nn.  First  '1  dorsal  spines  more  or  less  etiiispieiioiisly  removefl  fnmi  the  third. 

f.  Two  anterior  si>iues  of  donml  separate  fn>iii  others  and  plaeetl  aa  a  nepAimttt  fin  im 

n ai»e In iUtitu,  p.  328 

**.  Two  anterior  spines  t>f  dorsal  removed,  hut  not  wholly  detached,  tlien;  belny  morv 
or  less  of  meinhraiious  eonneetion. 

t.  <*heeks  with  small  M.ides /Jirm^lifrreinoliif,  p.  33  ^ 

U.  Cheeks  sealelex-* JCjfHehikft,  p.  Zii 
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0«nai  147.     LEPIDAPL0I8  Oill. 

BcK^y  compresBed,  oblong,  covered  with  lat>^  scales,  30  to  35  in  the  latt»ral  line;  inout  pointed; 
mouth  lai^,  the  lateral  teeth  in  Ijoth  jaws  in  a  single  series  coalescent  at  liase;  4  canine  teeth  in  front 
and  a  posterior  canine  tooth;  cheeks  and  opercles  with  imbricated  scales;  dorsal  and  anal  scaly  at  base; 
lateral  line  not  interrupted;  preoperde  usually  finely  serrated;  soft  dorsal  and  anal  not  falcate  ante- 
riorly; caudal  fin  lunate.  Dorsal  rays  usually  xii,  10;  anal  rays  iii,  12.  Tropical  ])arts  of  the  western 
Pacific  from  Hawaii  through  Polynesia  to  Japan  and  Africa. 
Lrpidaplous  Gill.  Proc.  Ac.  Nat.  Sci.  Phila.  18ti2.  140  (oxiUnriB). 

a.  Bye  fonall,  about  6  in  head. 

b.  Maxillary  reaching  front  marfcin  of  eye;  caudal  truncate aUxMitniatiut,  p.  27M 

66.  Maxillary  reaching  middle  of  eye;  outer  caudal  tays  prolonged modtftu)',  p.  279 

aa.  Eye  larger,  4.65  in  head ittrophodctf,  p.  2H0 

217.  Lepidaplois  albotoBniatus  (Cuvier  &  Valenciennes).     **^Vn/Yi."     Plate  XXI V'.« 

Head  2.9  in  length;  depth  2.9;  snout  3  in  head;  eye  6;  mouth  3;  interor})ital  3.5;  D.  xii,  10;  A.  in, 
12;  scales  8-34-13. 

Body  oblong,  compres8e<l;  hea<l  longer  than  deep,  upper  and  lower  profiles  evenly  weakly  convex: 
snout  rather  long,  pointe<l,  rounded  above;  jaws  pnxiuced,  jwinted,  alx)ut  ecjual;  mouth  rather  large, 
maxillary  reaching  front  of  eye;  teeth  strong,  conic;  4  large  canines  in  front  of  each  jaw,  the  outer  on 
each  side  of  mandible  enlarged;  lips  rather  thin,  fieshy;  eye  moderately  large,  its  posterior  margin 
about  middle  of  length  of  head;  posterior  margin  of  preopercle  finely  serrated;  interorbital  width  broad, 
convex;  nostrils  in  front  of  eye,  anterior  in  short  fleshy  tul>e;  last  dorsal  spine  2.7  in  hea<l;  seventh 
dorsal  ray  2.25;  third  anal  spine  2.5;  fifth  anal  ray  longest,  2.2;  dorsal  and  anal  rather  broad,  round(*il; 
caudal  trcmcate,  broad  at  base;  pectoral  small,  1.7  in  head;  ventrals  pointeil,  1.5;  caudal  peduncle 
broad,  compressed,  1.75;  scales  large,  thin,  small  upon  back  in  front  of  dorsal  fin  and  along  l)ase  of 
<lorsal  and  anal;  scales  smaller  on  chest  than  on  sides  of  body;  interorbital  width,  snout,  space  in 
front  of  eye,  and  mandibles  withput  scales,  head  otherwise  scaly;  strales  on  cheeks  very  small;  lateral 
line  concurrent  with  back  and  running  posteriorly  along  middle  of  side  of  caudal  peduncle.  Described 
chiefly  from  an  example  (No.  04288)  from  Hilo. 

Color  in  life  (No.  122  O.  P.  J.),  pinkish  shades  on  white  ground-color;  numerous  horizontal 
brown  stripes  crowded  together  along  top  of  head  and  back;  a  brown  stripe  from  angle  of  mouth  to 
angle  of  preopercle;  chin  and  throat  white,  covered  with  red  spots;  colors  of  body  posteriorly  gradually 
give  way  to  yellow,  which  becomes  bright  yellow  on  caudal  fin;  a  black  blotch  at  base  of  posterior 
part  of  soft  dorsal  extending  on  caudal  peduncle;  a  black  spot  nearly  as  large  as  eye  on  first  dorsal 
lietween  first  and  third  spines;  iris  black,  with  re<l  inner  margin;  tips  of  dorsal  spines  yellow,  the  soft 
dorsal  and  anal  bright  yellow;  pectoral  rosy;  ventrals  white,  with  rosy  and  yellow  shadings. 

Specimen  No.  02976  in  life  had  upper  half  of  head  and  anterior  portion  of  upper  part  of  side  dull 
rosy;  side  mostly  dirty  yellowish,  with  about  10  pale  bands  made  by  pale  areas  on  centers  of  scales; 
caudal  peduncle  fading  gradually  into  rosy  anteriorly;  a  brood  dark  reddish  band  from  snout  through 
eye  to  gill-opening,  below  this  pale  rosy,  with  small  blotches  of  brown  and  i)alereil;  a  bluish  wash  from 
angle  of  mouth  to  gill-opening;  lower  jaw  and  throat  |)ale  rosy;  a  large  deep  black  blot^'h  on  side  under 
last  dorsal  rays,  connecting  with  its  fellow  across  caudal  ])eduncle;  spinous  dorsal  with  rosy  spines, 
membranes  bluish-black,  and  a  large  blue-black  blotch  on  membrane  between  second  and  thinl  opines; 
soft  dorsal  bright  yellow;  caudal  and  anal  bright  yellow,  the  latter  somewhat  smoky  anteriorly;  j>ec- 
toral  rosy;  ventrals  pale  bluish,  rosy  on  margin. 

Specimen  No.  02977  was  in  life  dark  purplish  red,  becoming  ashy  below;  upper  parts  of  head  rosy; 
cheek  ashy,  washeil  with  rosy;  2  or  3  obscure  dark  blotches  on  preorbital;  a  dark  post^xiular  \mr  ending 
in  a  rather  distinct  opercular  spot;  2  or  3  black  blotches  at  angle  of  preopercle;  suboi>ercle  also  with 
several  black  blotches;  lower  jaw  bluish  gray,  blotche<l  with  rosy  and  dusky;  a  very  i>ale  redclisli 
blotch  under  last  rays  of  soft  dorsal,  in  center  of  which  is  a  black  spot  covering  1  scale;  spinoiw  dorsal 
bluish  gray,  a  large  black  blotch  on  membrane  l)etween  s€H;ond  and  third  spines;  soft  dorsal  pale  re<l 
with  a  yellow  >x)rder,  the  last  niys  orange  near  tij^,  which  are  yellow,  a  more  or  less  distinct  patch  of 
pale  pinkish  brown  below  them;  caudal  pale  rosy,  membranes  smoky  blue,  outer  rays  darker,  and 
with  a  narrow  pale  yellow  >K)rder;  anal  very  pale  rosy,  the  l)orderpale  yellow,  narrowly  l)orderod  with 
bluish;  pectoral  rosy,  base  darkest;  ventrals  pale  smoky  bluish;  iris  re<l. 

a  Lepidoplois  bilunulatus  on  plate. 
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Another  example  in  lite  was  <ltv|i  i>ur|ile  re<l,  farliiifi  to  liviil  purplish.  OM  examplex  were 
(lislinetly  rtrii>e<l,  eau'lal  <lull  piirplisli  reil,  imt  yellow,  Ufiik'j'  jiale  blotch  below  doreal. 

Color  in  aleohiil  |iule  Umwii;  liai'k  a  little  darker,  tower  tnirfaee  whitish;  hem)  with  ilarb-brown 
lines  aliove,  lowvst  2  broaileft.  nninint;  from  Miout  to  eye  ami  lutek  alimK  ei'le  of  head;  streak  fn>in 
eorner  of  mouth  and  i^veral  !>|Hiti^  at  p^ine  place  dark  lirowii;  narrow  brown  lines  alon^  back  ami 
hroaiier  ones  on  side;  a  lilack  bluti'li  •<u  spiiuni!'  .lor^al  in  front  lietween  tiecond  and  third  fpinee;  a 
larjie  black  blotch  l)elow  lafll  dorsal  rayn  <iii  liii.k;  tins  all  pale  or  whitish,  except  ventrali-,  which 
are  gmyish  in  middle. 

We  have  iicverat  small  exaniplfr:  (thf  i^miillcrl  4.2  iiiclies  in  length)  which  are  marked  exactly 
like  the  oilulls. 

This  speciew  is  very  common  aUmt  Ihmaij.  apix-uHnir  daily  in  Ihe  markets.  Our  ix)nection« 
contain  3:t  examples  V.tl  from  Honolulu  aiid  -■  from  MiloK  4.4  to  14  inches  in  lentfth.  Speelniens 
were  olitaincl  at  llonohihi  also  l>y  Dr.  .Ii'tikit]-.  I  In-  Knr  .S-al  l'ommi.-4'ion,  and  liy  the  Alliotron. 

ICfi.  lNiiJ|Siinit«Lili  1-1,111. t... 


L-r.  DenkiL  Ak.  Win. 
ttDfder.  op,  cit.  (Jan. 


218.  Lepidaplois  modestus  << 


,\,  111,  12;   V,  i,X; 

preo|>ercnlar  wrra 

lateral  line  xliiilitl: 

Dorsal  tin  exii 


arrcttl.     Kin-  I  HI. 

in  \H-ad.  scakf  7-33-12;  Br.  B;  D.  Xli,  10; 
•J  a  slitilit  cimave  di'iirewion  alMive  eyes; 
iillary  ri-achLiiir  to  center  of  eye;  Mslef  of 

li  ii>li  vvitlionl  uiuilal,  tiaue  of  Mift  jiortiiin 


slightly  U-ss  than  onc-iliird  lli 
l>o?terior|o,lorMil;  vcnlr.ils  iic. 

Color.  pnri>li>^h  l<ro«  i>.  [^i^^^hig  inlo 
with  darker;  a  larsn'  uhlom;  ]ialr  diffn^ 
direele"!  olili.|nely  dimnward  ami  [.ir«:i 
markeit  anteriorly  with  a  large  diff<i-^' 
margine"!  alKive  with  yellow:  anal,  ivi 
with  fade<l  re-l  ami  e<l)ce<l  with  yclto»  : 


hall  as    lon^  as  ilurHal,   ile  [•oi'terior  base  iilifihtly 

•.-'1-/I-?'  of  candat  tin  jiuinteil  and  prulongeil. 

-uy  It'iieath.  ati<l  oVieoletely  lineated  longitudinally 

ic-alli  the  ifoetcrior  end  of  the  cloi^al  fin,  which  is 

■il:  iridcs  silvery,  tinge.!  with  yellow;  dorati  Hn  palegrayi»h, 

lihiish-ldack  simt,   its  soft   [xirtion  tinge*!  with  reddish  and 

tral,  an.l  ciiii.iai  lihiish  (fray,  the  former  pottteriorly  tinged 

K'l'i. iRils  nearly  .iilorlew.     Hlarrett.) 


aMlFprtniin]  Lfpidopioii. 
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219.  Lepidaploifl  strophodes  Jordan  &  Kvermanii.     ^^A^mva.''     Plate  XXIII. 

Hea<i  2.75  in  length;  depth  2.75;  eye  4.65  in  head;  snout  3.25;  mouth  3.1;  interorbital  4;  D.  xii, 
10;  A.  Ill,  12;  scales  7-34-13. 

Body  oblong,  compreseeil;  head  longer  than  deep;  upper  and  lower  profiles  evenly  and  slightly 
convex;  snout  long,  jM^inted,  rounded  above;  jaws  pro<luced,  pointed,  about  equal;  mouth  large, 
maxillary  reaching  beyond  front  of  eye;  teeth  strong,  forming  a  sharp  cutting  edge  on  sides  of  jaws, 
front  of  each  jaw  with  4  large  canines;  eye  rather  large,  anterior,  high  in  head;  posterior  margin  of 
preopen^le  very  finely  emaiginate;  interorbital  space  rather  broad,  convex;  nostrils  small,  anterior  in 
short  tube;  dorsal  spines  pungent,  longest  3  in  head,  last  3.5;  third  anal  spine  longest,  2.8;  third  anal 
ray  1.9  in  head;  pectoral  rounded,  1.7;  ventrals  pointed,  1.4;  caudal  broad  at  base,  truncate;  camlal 
peduncle  broad,  compressed,  its  depth  2;  scales  lai^e,  thin,  those  on  front  of  dorsal,  along  its  base  and 
that  of  anal,  small;  lateral  line  concurrent  with  back,  sloping  down  at  caudal,  then  running  straight 
to  its  base. 

Color  in  life,  pale  rosy  white;  upper  parts  of  the  snout,  nape,  and  side  to  base  of  about  ninth 
dorsal  spine,  lemon-yellow,  extending  down  on  side  to  level  of  upper  edge  of  pupil;  side  of  head 
very  pale  rosy,  2  irregular  broken  lines  of  wine-colored  spote  across  snout  and  through  eye  to 
posterior  eilge  of  oi>ercle,  a  similar  row  of  4  oblong  spote  from  angle  of  mouth  downward  and 
backward  to  edge  of  ojiercle;  cheek  and  side  of  lower  jaw  with  numerous  small  irregularly  placed 
orange  spots;  side  with  about  16  brighter  rosy  longitudinal  lines,  those  above  less  distinct  on 
account  of  the  deeper  rosy  ground  color,  those  below  more  distinct,  the  ground  color  l)eing  more 
white;  side  between  anal  and  soft  dorsal  fins  with  a  broad  sooty  black  spot  extending  irregularly 
upon  l)oth  fins  and  fading  out  upon  body  anteriorly,  the  posterior  edge  being  nearly  vertitral  and 
well  defined;  caudal  peduncle  and  base  of  the  caudal  fin  whitish,  with  a  slight  tinge  of  rosy,  a  pale 
rosy  band  separating  this  from  the  black  lateral  area;  region  in  front  and  below  the  f)ectoral  with 
about  4  series  of  small  reddish-brown  spots;  pectoral  region  and  the  under  parts  somewhat  bluish; 
dorsal  fin  rich  lemon-yellow,  the  tips  of  the  soft  rays  whitish,  and  a  small,  round,  black  spot  on 
middle  of  membrane  of  second  spine;  base  of  soft  rays  and  last  dorsal  spines  rosy  from  intrusion 
of  the  rosy  wash  on  side  of  body;  last  dorsal  rays  sooty  black  at  the  base  from  extension  of  the 
black  spot  on  the  side;  caudal  pale  lemon-yellow;  anal  pale  rosy  in  center,  lemon  on  spines  and 
along  tip  of  fin,  base  of  fin  sooty  black  from  intrusion  of  black  spot  on  side  of  the  body,  the  black 
extending  farthest  down  on  the  interradial  membranes;  pectoral  very  pale  rosy;  ventrals  pale  rosy, 
the  membranes  bluish,  the  tip  of  second  ray  blackish. 

Color  in  alcohol  (field  No.  04291),  gray-brown,  gradually  darker  posteriorly;  space  between  soft 
dorsal  and  anal  abruptly  1)lack,  the  color  extending  forward  in  darker  streaks  along  the  rows  of  scales 
and  forming  a  large  black  blotch  on  soft  dorsal  and  anal;  top  of  head  and  space  before  dorsal  abruptly 
pale;  posterior  part  of  caudal  peduncle  also  abruptly  pale;  a  black  blotch  on  dorsal  between  second 
and  third  spines,  not  involving  third  and  fourth,  as  in  L.  hitunulatus;  dorsal  and  caudal  otherwise 
jjale;  a  pale  blotch  at  base  of  ])Osterior  dorsal  rays;  side  with  narrow  dark  brown  longitudinal  lines, 
coalescing  posteriorly  with  the  black  blotch;  2  narrow  brown  streaks  from  lip  to  front  of  eye,  then 
back  across  side  of  head  alx)ve,  e<iged  with  narrow,  darker,  wavy  lines;  a  wavy  streak  from  corner 
of  mouth  toward  base  of  pectoral;  lower  side  of  head  with  small  brown  spots  or  blotches;  ventral  fin 
mostly  dusky. 

This  species  is  very  close  to  Lepidaplois  biluniUntuSj  differing  chiefly  in  the  dark  zone  on  posterior 
part  of  body  and  in  the  smaller  size  of  the  dorsal  spot.  Our^specimens  are  all  young,  but  we  have  the 
young  of  L.  hUunuUiUis  scarcely  larger  and  showing  the  markings  of  the  adult. 

Our  collection  contains  5  specimens  3.75  to  4.7  inches  long,  all  from  Honolulu. 

Lcpidaploisa  $irophod€«  Jordan  &  Evermann,  Bull.  U.  B.  Fish  Comm.,  XXII,  1902  (April  11.  1903).  190,  Honolulu.    (Type, 
No.  60672,  U.  8.  N.  M.) 

0«nai  148.  VESBICITLUB  Jordan  ft  Evermann. 

Body  elongate,  subfusiform,  compresse<l,  with  rather  long  ix)inti»d  snout;  mouth  rather  large,  with 
anterior  canines  strong,  }  to  ^;  posterior  canines  pn^sent;  lateral  teeth  short,  confluent  in  a  serrated 
cutting  edge;  cheeks  and  opercles  si^aly;  preoi)ercle  entire,  lK>th  limbs  more  or  less  scaly;  scales  mod- 


el By  typographic  error  spelled  Lepidoploit. 
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eraU*,  alMUit  4()  in  lat«Tal  line;  l;it«'ral  line  continuous;  I),  xii,  10;  A.  iii,  10;  dorsal  spines  low,  pungent; 
i*f»ft  (lnr>*al  an<l  anal  imt  elevatnl,  their  )>as4t»  without  si-ales;  cau<lal  subtruneate;  peetoral  nhort.  This 
genus  is  allied  to  Wnm  and  XiKiotrs.  From  its  nean-st  relative,  AVx/o/<'«,  it  differs  in  the  presence  of  a 
ptjsterior  canine  tooth.     The  single  sjH.*eies  is  hrilliantly  colonel. 

Vtrriculu*  J on\a.n  Si  Kvcnimim.  Bull.  I'.  .'^.  Fi>hOiniin..  XXII.  nvj  i.Vpril  11,  1903(,  101  {mmjuituus). 

220.  Verriculus  sanguineus  Jordan  t\:  Kvemiann.     Plate  XXV. 

Head  2A*  in  length;  depth  .S.5;  eyi-  (i.'J  in  liead;  snout  :{.!;  mouth  2.S;  intenjrbital  4.75;  D.  xii,  10; 
A.  Ill,  12;  s«"aiT'S  .V-40-1.S. 

li<Mly  elongate,  eompresse<l  ohlong;  head  long,  |M»int«Nl,  eonic,  its  depth  1.7  in  its  length;  eye 
small,  its  j»osterior  margin  in  mi<ldle  of  length  of  head;  snout  long,  iM)inte<l,  rounde<i;  jaws  produced, 
e<iual;  mouth  large,  nearly  horizontal,  corner  reaching  helow  front  rim  of  eye;  lipsthick,  fleshy;  teeth 
strong,  tln»se  on  sides  short,  clo.-e-s«'t,  f«»rming  a  sharp  cutting  e<lge  on  side  of  jaw;  5  canines  in  front 
of  upper  jaw,  4  in  front  «»f  lower,  a  j>o<terior  eanine  on  each  side  of  upjH^r  jaw;  tongue  long,  {x>inte<l, 
free  in  front;  preoj>ercIe  not  serrate;  interorl)ital  space  broad,  convex;  n<»strils  nniall,  anterior  in  short 
tul)e;  rlorsal  spines  .^tnMiL'.  sharp-iM)inted,  longest  in  middlearid  |»o.«<teriorly;  last  dorsal  spine  4  in  head; 
anal  si)in«^  strong,  hu^t  spine  longest.  .'{.7.'»;  seventh  anal  ray.];  caudal  roundiMl;  dorsal  and  anal  fius 
scaleii  at  lia.'^*;  jn^toral  rouri«hMl.  1.9  in  luad;  veiitrals  .-hort,  spine  strong,  iKjinti*<l,  two-thirds  longest 
ray,  which  is  2  in  head;  caudal  p<'«lunrle  l»road,  dtn^-p,  2.2  in  liea<l;  .scales  small,  thin,  cycloid;  head 
with  very  small  thin  cycloid  scales  <iii  ojcjpnt,  cluvk,  greater  part  of  oj>ercle,  l>ehind  eye,  and  on 
o|>ercles,  otherwi.'H^  naked:  lateral  line  -li^'htly  tiirved  in  front,  then  «>bli«juely  down  to  base  of  caudal. 

Color  in  life,  d»-ep  hmI.  r«ige  oi  upper  jaw  and  lower  lip  golden;  a  long  strij)e  Ixilow  eye  pure 
golden;  a  long  strijH*  from  cyr  alouj  l.a<k  to  \k\x-  of  caudal  golden,  with  a  red  sliaile,  a  vertical  black 
Iwir  e<lge<l  with  g«>Men  above,  on  ojMn  iilar  re^rirnj;  a  long  blackish  an-a  covering  it  from  eye  to  above 
|)e<-toral,  with  some  )»la«ki-h  IhI".  »n\  iH-bind,  and  above;  a  black  s|K)t  at  base  of  caudal;  dorsal  and 
cau<lal  golden,  lirst  dorsal  edjed  w  ith  vioNt  an<l  with  the  lower  half  violet;  anal  entirely  deep  blooil- 
riNl;  ventrals  golden;  jKM-toral  reddish.  L'olden  at  base. 

Color  in  al<M»hol,  very  pale  brown;  a  dusky  band  from  simut  across  l)ack  of  head  and  on  side, 
failing  out  indistinctly  posteriorly:  a  blackish  spot  at  middle  of  base  of  caudal;  opercle  posteriorly 
with  bla<*k  vertical  bloteh:  tins  all  pale  or  light  brown. 

l)escrilH*d  from  the  tyin-.  No.  .')OC.77.  l'.  S.  N.  M.  ( lield  No.  n;>4.S!l),  an  example  7.5  inches  long, 
taken  at  Ililo  with  h<»ok  an-l  line,  in  de«  p  water  with  Ktt/ls  trnriis,  Kft/iiu-us  mar^hly  Erythrichthyt^ 
srhletjtfi,  Antit/niiln  sft  i nif'trf, ,.»  ri.  and  Aufhi"''  fnsrijnnni.'*.     Only  the  ty|H*  thus  far  known. 

y^rririiluf  >^in;/iiiu'>'.>  Ionian  .v  i:\ .  niiniui.  Bull.  T.  >.  Fi-h  Cnimu..  XXII.  I'.HL*  "April  11.  liHK),  11*1.  Hilo. 

Genus  149.  VERREO  Jordan  ft  Snyder. 

This  genus  differ>  from  Ltfti'hiiJnis  in  havirc^  the  ttvth  in  2  series,  the  outer  ont*s  canine-like, 
growing  smaller  posteriiM  1\ ,  the  iniur  ones  coalesced  into  a  narrow,  blunt-eilgi*d  plate;  a  large  straight 
|»o.<terior  canine  projectiiii:  forward  from  hinder  part  of  upj»er  jaw.  I^rge  fishes,  similar  in  ap])ear- 
ance  to  I^pl«hi/floi.'<. 

l>rrf  #;  J»inlaii  ».Sl  Siiyikr.  Vun-.  I'.  S.  Nai.  Mu~..  XXIV.  l'.«rj.  t,\'j  < orijrt fthaluf) . 

221.  Verreo  oxycephalus  (  Hleeker).     Fig.  120. 

liead  2.^>  in  length:  depth  '^.:W^■,  eye  7  iii  head;  snout  2;  mouth  'J. 75;  int4*rorbital  4.1;  I),  xii,  11; 
A.  Ill,  12;  s<ales  t>-;^'>-i:». 

IVnly  elongate,  c(»mpn's.»ied,  oblong;  head  elongate,  compressed,  |)ointe<l,  its  <lepth  1.5  in  its  length; 
snout  and  jaws  j>nHluced,  pointed,  the  latter  about  e<pial;  lij>s  very  thick,  broad,  fleshy,  plicate; 
maxillary  not  reachinir  anterior  rim  of  orbit;  nostrils  small,  close  together,  anterit)r  in  very  short 
tul>e;  mouth  rather  large,  nearly  horizontal;  te<'th  in  2  series  in  jaws,  the  outer  canine-like  growing 
smaller  jjostcriorly.  the  inner  coales<*e<i  into  a  narrow  blunt-e<lge<l  plate;  2  enlarginl  canines  in  front 
<if  each  jaw,  tln»s«'  in  lower  with  2  small  teeth  l>i'tween  them  at  symphysis;  i)osterior  margin  of 
pri*o|K*rcle  very  tinely  s«*rrate;  a  posterior  canine;  interorbital  width  broad,  slightly  convex;  gill- 
opening  large;   i:illrakers  short,  thick,  conic;  dorsal  spines  strong,  thick,  pointed,  the  membranes 
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ileepty  inciHmJ  between;  seventh  epioe  lon)p«<t,  3.4  in  head;  seventh  doraal  ray  1iinge»il,  2.:);  an»l 
spines  stout,  strong,  thinl  longest,  2,75;  ninth  nnal  my  liingetit,  3;  pectoral  rallier  Hliorl,  bnuKi, 
ruuniled,  1.U;  ventral  spine  strong,  3,4  in  head,  flri  2;  depth  of  caiiila,)  iiedunele  2.75;  ^■ah-s  liirge, 
thin,  cycloid;  lateral  line  L'oncuirent  with  back,  ninnintc  along  to  base  of  vauUal;  licait  witli  small 
i>CBl«fl  on  top,  on  cheeks,  and  on  operclee,  otherwise  naked. 

Color  in  life,  2  straight  longitudinal  stripes  from  eye,  lower  one  continuous  !<>  root  of  caudal, 
but  becoming  Hiiniewhat  f>int  at  places,  the  upper  breaking  up  into  3  elongateil  blolchcH  over  the 
lateral  line;  5  red  blotches  on  back,  firet  2  under  spinous  dorsal,  third  under  anterior  jHirt  of  mft  dor- 
sal, fourth  at  posterior  end  o(  soft  dorsal,  fifth  forming  a  saddle  above  end  of  tail;  ground  c>>lor  aUive 
lat«ral  line  faintly  ]>mki8h;  4  faint  reddish  streaks  from  nape  tu  caudal,  the  upper  2  ruiminj;  through 
the  red  blotehee  on  back;  bi"ly  below  dirty  white  with  a  purplish  tinge;  13  faint,  dirty  reddish-vfllow 
stripes  from  axil  and  throat  U}  caudal,  the  uj  permost  running  together  at  a  |iuint  above  vent,  the  5 
lowermost  ones  terminating  at  base  of  anal,  fourth  and  fifth  from  above  border  rwl  stripe;  head  and 
snout  faint  reddish;  a  cluster  of  yellowish  mioiB  on  a  red  ground  on  Inlerorbital;  a  yellow  jiaU'h  on 
each  scale  on  head,  except  those  on  suboperele;  cheek  anil  jaw  paler;  frenum  and  ihroat  faintly  pur- 
plish; a  jet-black  blotch  covering  the  lower  half  of  sixth  to  ninth  spinous  dorsal  nienjbnuies;  a  small 
blotch  at  root  of  tenth  tipine;  anterior  half  of  soft  dorsal  yellow,  iwldish  at  rout  and  tip,  mi'nilirane  o( 
pisterior  half  jiale,  rays  orange,  lower  half  of  last  4  red;  caudal  yellow,  middle  of  nietubrane  ami  ravE 


s  faintly 


lurplifh,  rays 


I  jHirtion  of  dorHul   t 


re<l'lieh  orange,  e<lges  nxldish,  a  nnl  sjHit  at  up[ier  and  lower  base  of  liii;  a 
inde  of  tail,  another  aliove  posterior  end  of  anal,  anal  spnies  and  membi 
anal  yellow,  root  and  margin  reddish,  tip  white,  faint  purplish  strtaks  oi 
faintly  tiniteii  with  purple,  spine  tingeil  with  re<l,  membrane  of  pectoral 
faint  orange,  root  reddish,  axil  faintlv  (lurpliDh,  a  reddish  yellow  bar  at  ba 
iris  red,  inner  yellowish. 

Color  in  alcohol,  very  iiale  brown  with  longitudmal  pale  lines, 
sixih  to  tenth  spines  black. 

Deecril>ed  from  one  example  (No.  04134)  from  Kailua,  which  agrees  fairly  welt  wilh  H|>t'i'iiiit'iii> 
fn)m  Jai»an  described  and  figured  by  Jordan  and  Snyder  ( Proi^.  U,  a  Nat.  Miw.  iml,  611)),  and  d.mhtl.w 
belonuB  to  the  same  (ipeciea.  The  identity  of  the  Australian  pig-tish  (Verren  iinimiii'iilnliu)  wilh  this 
species  is  not  proved,  but  it  is  not  unlikely.  Apparently  the  epecW  is  siibjei't  to  coniiideral'le 
variation  in  the  number  and  position  uf  the  pinkish  spots. 
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■  ISO.   BTKTHOJTTUB  Oiliitliir 


BchIv  i>bl<iii)i.  I'omjin-HMil,  ii>vert'il  n'ilh  larjjit!  wilI*m,  2H  lij  30  in  lateral  line,  thnee  of  the  thorax 
enkr^eil.  Iar>,^■r  Ihaii  lliinw  itf  ttvt  ut  IhkIv)  litutil  Kcalelnw;  lateral  lini'  not  iaternipted;  mouth  Btiiall; 
uuiintij  utiinll,  i-lm^i'i-t,  tlioee  oi  npiier  jaw  very  i^hcirt,  tliueeof  luwer  jaw  forming  a  culling  edge;  large 
puaterior  caniiiiv  {irfifent;  liiii>  low;  D.  l^,  II;  A.  in,  11.  Itii'opineu  Hhort  ami  pungent.     Small  liahes 

of  the  coral  reefs  allieil  to  Il'ilirhvre;  but  tin-  iiiilerior  iaiiine«i  mm-li  less  <levoloped  and  the  jioeterior 

SfM.ijuJi. Gdnth.T,  |-,il..  IV.  no.  l!*-.'irtf(.;/p.../-n. 


282.   StethojuIiB  axillaris 
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aharp  iKunteti;  jmiHi'ii 

.U  »;ih:i<.'n.-^^MJ  . 

]KMteriiir  i-anini'  in.i  A 

.■v.l..|.,-.l  ill  any  .-jh 

hroail  thin  llii].;  ,-v,' ^n 

i:ill.  th.-  |..wirf.l;n- 

e.|nall.v.Qrv.-.i;  .an.i:.! 

(-■aniii-1,-   l,T..lf 

short,  Ihu  niv!  sji^rhlls 

■  hmp-r:  i-un.lal  A\]i 

...'^-. 

11.1:  >ih 


■5;  inlerorhital  5;  D.  ix,  U; 


.iiiijinvMi'cl;  hi,-at\  longer  Ihaii  deep  and  i>uintcij;  Bnout 

H-ii  e\aMiiiinl;  [.rn irliiial  olili<[iie;  opurtle  emling  in  « 

■rliil  ill  axiji  uf  Ih.iIv;  dorsal  and  ventral  outlines  about 

s  de[>lli  iilx'iil  '2.'I  in  lieail;  liiis  inoderale;  donal  H)>ineK 

'li^'lilly  rouiiiietl;  Vfrilral-  .^liurl;  jH-ctoral  longer,  1.6  in  iKtai); 


■v^'x-mwv^ 


onelaiv-exl.  Ilie  tliir<l 
with  olive  iit  lia.-.-,  ii 
DoelUi!'  .Ill  lui'i  ray^  -li  d.iival  and  anal; 
eXo.  Ait:,  «.nieHhar  fa.U 
•  head  violet  l.niwn.  doir^l  alKiVe;  l«-llj 
red  streaks  along  rijwa  of  sealer;  ;;  vei 


iiakeil;  lateral  line  complete, 

1  im^ular  while  a) 

kdotaon  rays;  on  one  side  of  caudal 

>f  laxt  2  myH  of  soft 

aliove  axil  of  {)ei-loral;  yellow  from  ti[> 

[o  preoi>erele;  yellow  below  this 

re-Ii.  clear  nlive-grei-n,  aaiideii  almve  with  very  faint  gray 
y  pildeii,  (he  iipjierliii  orange;  axil  orange;  a  lilaek  Btreab 
tiiirilereil  with  jialer  blue  on  caiulul  |>edunc]e,  the  middle 
iii<-<linn  line;  dorsal  I'rangf,  finely  banvd  with  darker  and 
iraniw  with  whitish  flge,  olwurely  green  at  Iswe;  a  laige 
~ri  nildish;  pecloral  and  ventrala  greeniflh  grey. 
ar-k  trn-<'iiis"h  brown  with  very  line  white  aand-like  epeck?; 
I  lower  half  of  cide  abniptly  purplLib  red,  with  trac«s  of  4 
tail  black  ocelli  surrounded  with  blue  on  tail,  the  second 
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larger,  both  on  lateral  line;  a  large  yellowish  white  spot  in  axil  of  pectoral,  base  blackish;  dorsal  brown, 
everywhere  finely  speckleil,  edge  darker;  caudal  plain  dusky;  anal  same  color,  yellowish  at  base;  ven- 
trals  dirty  white;  pectoral  pale. 

Another  example,  in  life  was  olivaceous,  thickly  covered  with  very  small  bright  grei^n  dot**;  thR>at 
and  belly  greenish  silvery;  base  and  axil  of  pectoral  with  brown  spot;  a  bright  orange  HiK)t  just  alxjve 
I>ectoral,  fading  to  white  in  alcohol;  2  or  3  small  black  spots  on  lateral  line  on  i)08terior  part  of  caudal 
pe<luncle,  the  last,  if  present,  on  base  of  caudal  fin;  dorsal  fin  olivaceous,  with  brownish  Hi>ots,  a  black 
spot  at  the  base  of  last  2  rays;  anal  olivaceous,  the  base  green. 

In  alcohol  the  small  green  specks  become  white.  In  the  very  young  there  is  a  small  l)lack  s|K»t 
on  the  last  rays  of  anal;  sjwta  on  caudal  peduncle  almost  invariably  3  or  4,  the  black  dorsal  siK)t 
nearly  always  present;  in  examples  a  little  lai^r  the  anal  spot  has  disappeare<l  and  the  iiunil>er  on 
the  caudal  i)eduncle  is  reduced  to  2,  rarely  3;  in  still  larger  examples  the  siKjts  on  cauilal  |>e<luncle  arc 
reduced  to  1  or  2;  the  anal  spot  is  absent,  and  that  on  the  dorsal  is  usually  absent.  In  young  examples 
the  yellow  or  white  axillary  spgt  is  not  evident.  Our  collection  c<nitains  a  gocnl  series  of  si)eiimenH 
exhibiting  these  characters,  an<l  consists  of  a  fine  series  of  64  s])ecimens,  one-half  to  4.7  inches  l<mg,  18 
from  Hilo,  the  others  from  Honolulu.  Of  the  latter,  3  were  secured  by  Dr.  Wood  an<l  14  by  Dr. 
Jenkins.  SiHJcimens  were  also  obtained  by  the  Albatrow  at  Honolulu,  Puako  Bay  and  Hilo,  Hawaii; 
off  the  southern  coast  of  Molokai  at  stations  3829,  3834,  and  38,S7  in  20,  8,  and  13  fath«>niH,  res|»ectivc'ly. 
This  si3ecii*s,  originally  described  from  Maui,  is  known  also  from  Pelew,  Solomon,  Fiji,  Navigator, 
Society,  New  Hebrides,  Ponape,  and  Bandao  islands.  Individuals  were  freipiently  attnicte^l  by  an 
electric  light  of  the  AltxUrosn  hung  just  l>elow  the  surface  of  the  water. 

JnlUi  axUlaru  Quoy  <&  (idiiUHnl.  Voyai^v  du  rUmnie,  Zuol.,  272,  1H24,  Maui,  Hawaiian  Islands. 

SUthojnfut  turiUariif,  StreeU.  Bull.  U.  8.  Nat.  Mils.,  No.  7,  65,  1K77  (Honolulu);  (iiintlier.  Vitn-he  der  Sudst'e.  VII.  \>ry4.  Taf. 
cxxxvi.  PIk-  C'.  1^1  (Hawaiian  Islandii);  Fowler.  1*toc.  Ac.  Nat.  Sri.  I'hilu.  liKM),  rniH  (Hawuiinii  I.slHiid!>i):  Jenkins, 
Bull.  U.  S.  Fish  Comm.,  XXII.  1902  (Sept.  23,  1903),  4'y9  (Honolulu);  Snyder,  op.  cit.  (Jan.  19,  IWH),  rv.»«  (Hawaiian 
Islands). 

223.  StethojuU8albovittata(K61reuter).     Plat^j  XXVI. 

Head  3  in  length;  depth  3;  eye  6  in  head;  snout  2.7;  premaxillary  4;  interorbital  4;  1).  ix,  II; 
.\.  Ill,  11;  scrales  4-27-9. 

IJ^xiy  rather  short,  stout  and  moderately  compresseii;  hea<l  longer  than  deep;  snout  moderately 
long,  conic;  dorsal  profile  rising  in  a  regular  gentle  curve  from  tii)  of  snout  to  caudal  i)e<lun<-le;  ven- 
tral outline  somewhat  less  cx)nvex;  mouth  small,  each  jaw  with  a  series  of  close-set,  bluntly  conic 
teeth,  decreasing  regularly  in  size  jxjsteriorly;  no  canines;  eye  small,  slightly  anterior,  lower  bonier  of 
orbit  in  line  with  axis  of  iMniy;  interorbital  sjiace  rather  broad,  gently  convex;  caudal  ptnluncle  not 
deep,  its  depth -equal  to  snout;  lower  posterior  edge  of  oi>ercle  very  oblique,  extending  iijiwanl  ami 
backward;  open;ular  fiap  high,  broadly  rounded;  sidles  large,  those  on  breust  and  najH^  not  rtMlucv<l; 
a  series  of  smaller  scales  at  base  of  dorsal  and  anal  and  (m  base  of  ciiudal;  lateral  line  complete,  follow- 
ing curvature  of  back  to  middle  of  soft  dorsal,  where  it  curves  downward  3  scales  and  continues  to  biu4e 
of  caudal;  fins  low,  longest  spines  of  dorsal  al)Out  2  in  snout;  dorsal  rays  a  little  longer;  anal  similar  t<> 
soft  dorsal;  caudal  slightly  roundeil;  ventrals  short,  reaithing  halfway  to  origin  of  anal,  their  length 
less  than  snout;  {)ectoral  longer,  1.4  in  head,  reaching  base  of  anal. 

Color  in  life,  upi>er  half  of  side  grayish  olive,  lower  grayish  white  with  purplish  wiish;  a  purplish 
blue-reii  line  along  body  at  base  of  dorsal,  Ixjginning  on  snout,  curving  downwanl  to  inchitle  upi>er 
margin  of  eye,  then  upward  to  occiput,  thence  along  base  of  dorsal  to  last  dorsal  ray;  a  similar  line 
from  eye  Imckward  under  lateral  line  to  vertical  from  l>ase  of  third  dorsal  spine;  a  third  inmi  snout 
under  eye  to  middle  of  base  of  caudal,  curving  upward  over  base  of  i^ctoral  and  then  broatll y  <lown 
on  middle  of  side;  a  fourth  beginning  on  lower  jaw,  curving  upward  across  cheek,  then  running 
upwanl  and  backwanl  on  shoulder-girdle,  passing  over  base  of  i)ectoral,  thence  parallel  with  third  line 
to  base  of  caudal;  these  lines  at  first  bright  puri>h'-rt»d  but  soon  fading  to  white;  dorsal  i)ale  orange, 
slightly  dusky  along  l)onler;  caudal  orange,  dusky  at  base  and  along  margins;  anal  i>ale  bluish; 
jxjctoral  pale  yellow  at  base,  dusky  toward  tip;  ventrals  smoky;  iris  yellow. 

Color  in  alcohol,  bluish  purple  alK»ve,  paler  Ixdow;  a  narn)w  whiU^  line  from  tij)  of  sncuit  to  base 
of  caudal;  below  this  a  similar  line  l)eginning  on  lower  jaw,  curving  upward  a<.Toss  cheek  to  edge  of 
opercle,  then  ascending  margin  of  shoulder-girdle  to  base  of  pectoral,  then  across  base  of  i>eitoral  and 
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along  lower  part  of  eicie  to  lower  base  of  caodal  fin;  a  siinllar  line  backward  from  eye  under  lateral 
line,  ceafiing  alx>vo  pe<'toral,  another  from  forehead  airroas  upper  edge  of  eye,  craeBing  upward  to  nape, 
thent*e  along  \iase  of  dorsal  to  (^audal  i)e<luncle;  side  of  head  washed  with  bluish,  the  under  part  with 
bluish  and  Chine^je  white;  breast  i»ale  bluish  with  brighter  bluish  spots;  fins  all  pale  or  dusky  white. 

Alx>ve  des4*ription  t>ased  upon  a  specimen  (No.  05748)  4.6  inches  long,  obtained  at  Honolulu; 
life  color  taken  from  specimen  (So.  03031)  4.25  inches  long,  obtained  at  Honolulu,  June  7.  Onr 
cr)llection  contains  one  other  specimen  (No.  03231)  4.1  inches  long,  obtained  at  the  same  time  and 
place.  In  aildition  to  these,  we  have  examine<l  21  specimens  collected  by  Dr.  Jenkins,  and  others 
obtaine<l  by  the  Alftniroiai  at  Ilonohihi,  when'  the  fish  apfiears  to  be  common.  The  length  varies  from 
4  to  5  inches. 

Original  ty()e  locality  unknown.     The  s|)c<'ios  has  lieen  reconle<l  from  Maui  and  Honolulu. 

Ltihm*  aJboriitalti*  Ki'ilreiitcr.  Nov.  (\»mni.   Potrop..  IX.   l.>:   Btmnaterre,  Ichthyril.,  108,  pi.  W,  Hg.  899,  1788,  locality 

unknovirn. 
Juli9  hnU/titM)t  il\wy  &  (taimanl.  Voyage  dc  rrrani«'.  '/jhA..  2h\7.  \A.  !tR.  fi^.  1.  1H24,  Maui,  Hawaiian  lalanda. 
Stethoju/itmilnn't'ttataMi'inthi't,  Ann.  iV  Mai;.  Nat.  Hist..  VJIl.  iN'il,  ^t-sTi;  (junther,  FbM>lie  dur 8iidM.>e.  Vli, 2.%, Taf.cz U,  Fif .  B. 

IHiSi  (Hawaiian  Islands);  Sti-indachncr,  I>(>i)k>.  Ak.  Wiss.  WU*n.  LXX,  1900.  MM  (Honololu);  Fowler,  Proc.  Ac.  Nat. 
ik'l.  Phila.  1900.  TiUS  (Hawaiian  Mauds):  .ItMikiiio.  Hull.  r.  S.  Fish  (Vimm..  XXII.  1902  (Sept.  23,  IMB),  450  <Uono- 

lnln>:  Snyder,  op.  rit.  i.Iaii.  19.  19!M)  •'>•>  i  Honoluln). 

Genns  151.  HALICH(ESE8  Biippell. 

Boily  oblonjr,  comprcs^^tMl,  not  flcvatcnl,  covertMl  witli  larjre  scales,  25  to  30  in  the  lateral  line, 
which  \i»  n<»t  interriiptc<i,  ])iit  U'lit  abruptly  l>chin<l;  sinles  on  bn^iLst  a  little  smaller;  head  scalelesB, 
com prew«e<l  conic;  prt*oiK'n-lc  entire;  tcfth  larj^e,  2  to  4  .stning  canines  in  Iront  of  each  jaw,  a  posterior 
<«nine  t<N>th;  Hn  niys  ii.<nally  1>.  ix,  11;  A.  iii,  11;  fins  low;  caudal  lunate,  truncate  or  rounded; 
ventralfi  inK.»rtc<l  inidrr  axil  of  jH-ctoral:  jriUnikers  short  ami  fiM'blc;  gill-membranes  slightly  joimd 
to  the  narrow  isthmus;  no  st-aly  shcatli  at  basi*  of  dorsal;  vertebne  10  +  15  =  25.  Specieis 
nunienMis,  of  rather  small  si/c  aii<l  ^ay  coloration,  the  typical  siHM^ies  (with  canines  ])  ail  beloniring 
to  the  FiUst   Indites  and    IV»lyntiiia,  those  with  caninej!!   {  {Irhthi/rallut)  l)eing  all  American. 

linlirhnnti  Kiii»p4-II.  Nriic  WirU-IIhicro.  Fi'M-hc,  10.  17    IKYJ  (himnrufatu/t);  not  IlalichrrHM  NilMion,  1820.  ageninofnealii. 

Irhthi/rtUlHit  iiwiiiii^nx.  Nat.  Hist.  <lu-s.  Kislir>.  II.  23*J.  1.SJ9  {tiimoliatius). 

C/nrrojiiliAiiiW,  I'nK*.  Ar.  Nut.  Sri.  I'lula.  1>«'.J.  14*J  (siili^titutc  for  7/rt/iV/i<#T*x,  ru^anleil  ajipre<ioi'Upie«l). 

Ihirnjulin  Blft'kor.  Knmn.  r<»is<.  "Ir-Iapau.  in  Vrrh.  Kon.  Ak.  W«'t.,  XVIIl.  1H79.  ft  ijiwritopUrMt);  no  definition. 

/riV//r>  Jordan  A  Kvoniiatin.  Chnk  List  Am.  Fishes.  412.  Is9<i  inidiatug). 

rt.  Side  brIok-rcMl.  witli  alM»ut  ♦•  st-ricsof  irrrt'ii  '<]HtXs;  Im-IIv  \tA\v  hluo loo,  p.2K5 

<ui.  Kai'h  ftc&U'  witli  a  «lark  n>d  i  n><C(.-nt  >>|Mit.  convex  anteriorly.  NtnlcrtHl  posteriorly  with  blue omatititimus  ft.  2r» 

224.  Halichoeres  lao  Jenkins.     *'/wo."     Fig.  122. 

Ilcad:{.4  in  lenjrth;  «leptb  :>.4;  eye  n..')  in  liead;  snout  3;  preorbital  5;  interorbital  4.25;  D.  ix,  12; 
A.  Ill,  12;  HcaK>s  4-2S-S. 

B<Mly  short,  slender  and  ^'reatly  comprt^sse<l;  liorsal  outline  rather  (straight  from  tip  of  snout  to 
fXM'iput,  thenct*  p-ntly  arched  in  a  lon^  ctirve  to  l»a.*H'  of  caudal;  ventral  outline  a  longer  lower  curve; 
head  fsmall,  much  Iou^mt  than  deep;  snout  hm^,  sharply  clonic,  jaws  each  with  a  pair  of  strong  canine 
teeth  anteriorly,  and  a  row  of  clo.«M*-set  shorter  tit'th  on  the  sides;  eye  small,  lower  edge  of  orbit  on 
axis  of  IkxIv;  interorbital  convex,  the  in\\)e  trenchant;  cau<lal  ]KHluncle  moilerately  deep,  2  in  head; 
preorbital  oblitpie;  pHHifHTcle  and  of^'rcle  sni(K>th,  the  latter  ending  in  a  long  pointed  flap;  scales 
large,  thin,  their  e<lges  soft,  surface  delicately  striate;  sirales  on  breast  and  nape  much  reduced;  head 
€»ntirely  nakiNl;  lateral  line  complete,  following  curvature  of  Imck  f<»r  20  scales,  then  descending  3  rowD 
and  continuing  to  bii.^'  of  cau<lal;  spinous  d(»r»il  low,  its  spines  weak,  about  equal  to  snout,  dorsal  rays 
somewhat  longer  an<l  alNMit  tNjual  to  distance  from  tip  of  snout  to  posterior  edge  of  pupil;  anal  similar 
to  soft  dorsal;  caudal  slightly  nmndcil,  the  cmter  rays  slightly  prcxliice<l;  ventrals  long,  the  outer  rays 
pro4hice<l,  n'acliing  vent,  l.B  in  heail;  i>ectoraI  small,  slender,  as  long  as  ventrals. 

Color  of  a  fresh  example,  side  brick -reil,  with  about  f>  series  of  green  spots,  the  upper  3  brightest; 
l)elly  [kale  blue;  the  npiHT  blue  stripe  continue<l  anteriorly,  running  across  humeral  region  and  above 
eye  to  just  alH>ve  nostril,  a  broad  green  strii>e  acrnss  oiK>n*les  and  below  eye  to  month,  this  narrowly 
bordered  by  blue,  and  on  anterior  iiart  of  opercle,  broadening  and  mnning  downward,  somewhat 
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ytillowiah  anil  borilered  by  blue;  opercular  flap  green,  purplieh  above;  an  iibtonK  trjanitular  purple 
area  bordered  anteriorly  by  blue,  lielow  opercular  flap;  a  browl,  obloDg  purple  8pot  on  lower  jiart  of 
cheek  Irom  low^r  jaw  to  posterior  eilge  o(  preoi)erc!e;  a  broad,  brick-reii  utriiie  (roin  nyn  iii  upjwr  liji, 
where  it  is  broken  by  blue,  then  endiiit;  in  a  red  spot  on  u]iper  lip;  above  tbiH  in  a  narrow  );reen 
stripe,  then  a  broailer  brick-red  one,  conoec^nit  with  thiu  a  liroad  brick-red  stripe  running  across  head 
and  along  side  at  liase  of  dorsal;  niettian  line  of  head  with  a  narrow  )[reen  stripe,  bluiiili  on  siiont; 
chin,  throat  and  l>elly  [lale  bine,  some  rosy  at  base  of  ventrals;  a  blood-red  crew-ent  in  front  of  ]ie«-lonil, 
witli  a  rosy  wash  in  front  am)  on  side  behind  it;  dorwil  with  a  series  of  roimd  briglit  green  H|Kits  alont; 
base,  separate<l  by  reddlsli  brown  connecting  with  a  broad  median  band  of  dark  rctldish  bniwn,  aliove 
which  h  a  narrow  bright  olive-green  stripe,  then  a  broailt-r  deep-red  stripe,  the  extnmic  wIrc  of  the 
fin  wh  tish  I  I  le  a  hia  k  r  1  sky  spot  n  me  nl  rane  between  first  a  I  siici  n  I  s|  nett,  a  Miniilar  but 
larger  block  sjh  t  on  i  embrane  between  seeo  I  an  1  tl  r  1  raja  anal  I  n  w  sh  r 'd  at  1ia»c,  then  a 
narrower  greenish  yell  w  l>an  I  witl  7  g  zag  uj  ]>er  eilge  next  n  I  roa  I  hr  wn  r-l  reil  liand  narrowly 
Im  rdereil  »  th  mI  te  can  lal  I  rown  rI  red  cro««ed  I  j  S  rr^ilar  senes  f  grce  spots,  iHinlered  by 
llie  tl  ]>osti  nor  sen's  mellow  si  green  Ix  nlereit  t  y  1 1 1  dI  lite  Hell  t  n>*  ■  »i<li  >'I">'<>|  "li'te; 
(lertonil  jiale  r  mj    gre*-    sh  yellow  at  \)aee     et  trals  bright  green  dusk    o      ul  r  ray;  iris  i>ale  blue. 


Color  in  alcohol,  pale  dusky  greenish,  paler  lielow,  the  green  strijieH  on  head  Ude<I  to  brownish 
green,  the  purplish  and  re<l  slrii>eH  now  |iale  green;  ilorsal  anil  anal  purplish  and  bluish  green;  dark 
Hjiot  on  first  clorsal  nienibraiies  and  a  laiyer  one  between  scconil  an<l  third  rays;  dark  spot  on  last  dor- 
sal rays  obscure;  liaseof  candal  bluegreen,  the  tip  whitiah,  with  a  thin  snbt^^nninal  hlai'k  line;  n  small 
black  jKielocular  spot. 

The  above  description  is  Imscd  upon  a  single  spei'iinen  (Xo.  (VLtU)  5  inches  long,  ohtuimil  by  ns 
at  llcmoluln,  June  l.t.     Twi>  spertmens  were  obtained  by  Pr.  Jenkins,  .t.H,  and  4.2-'i  inches  Innj;. 
ila/irftinv.fnnJi-nklns.  Bull.  r.s.Ki.-hComni,.  XIX,  INM  (Aim.  au.  19U0).4H.  tin.  :i.  Honolulu  Hmh.,  N".  i^l:rj.  r,.s..irriiiv. 
Miia..  nitl.  U.  P.  JtiikliiJt);  JvnkiliH,  up.  rll.,  XXtl,  1WU  |Si'|>l.  :£t,  IWKI),  4liu. 


.  Halichoerea  otnatiaaimus  ((iarrett). 


'O/iii-i, 


Fig.  V>:\ 


flejul  D.ri  in  length;  depth  :i.H!;  eye  5  in  bead;  snout  '6.2;  prei>rbiul  ^.!>;  inter<irbit;il  ^.1;  ji.  i\. 
12;  A.  [:i,  II'  or  11;  siales  -t-L'T-ft. 

Body  elliptical,  compressed,  the  dorsal  and  ventral  outlines  alKiut  eipiully  cnrveil;  head  longer 
than  dt-ep;  month  small,  encK  jaw  with  2  stning  canines  in  front,  followol  by  a  serii>s  of  smalliT  roiiic 
U-eth  latenilly;  n  strong  piMteririr  limine  on  each  fide  in  upjier  jaw;  eye  small,  ils  lower  edge  on  axis 
of  l)oity;  0|>en'ular  flaji  long  and  narrowly  rounde<l;  caudal  peduncle  comprettseil;  ils  depth  at  middle 
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Li  in  h««tl;  vcrlical  fiiw  hijjli;  ilorsal  Hp 
lirad;  anal  Hiniilar  lo  iiofi  dnrsal  Iml  wm 
the  rays  1.5  in  lieiul:  venlral  \<-n)!.  the  oi 
pectoral  muderale,  reachinji  vtrtiiiil  at 
linety  ^riab*.  iisli?^  <>(  na|>f  an>l  lireafi 
ointour  of  Iwck  Ui  line  <>(  fourth  ih^rwil 
i-nntinuei'  to  liawj  of  (■aiidal;  p 
Color  in  lift-,  .-a.'li  ?.-»].■  < 
with  hlue:  heart  hrifclil  re<t,  \ 
another..!  wtiiie  <-olor  atoiu' ii|>l>er  nmruiri  nf  < 
tinrtlr  jnxt  aKtve  lateral  lltie  aU'itt  hiilf  It-nutl 

belly:  a  hia.-k  sj-t  U-hiii<l  .-v.-  si]m>iiii<le.l  1>y  lirii;) 
tin  ilark  red,  uilh  a  nw  nf  ilark  jirecri  olilnnt!  spot^ 


<  aluiit  'I.rt  in  hnul,  (lie  rayii  a  little  lonj^er,  about  1.8  in 
lial  lower,  the  niys  2.4  in  head;  caudal  nlighlly  rounded, 
'  outer  ray  produoeil,  nearly  reaching  origin  of  anal,  1.4  in  head; 
at  vent,  1.4  In  hea<l;  scales  lar^,  their  edgee  soft,  the  enrtace 
aft  much  re<liii'e<l:  head  naked;  lateral  line  complete,  following 
ya\  ray  ir.iin  la.-l,  where  it  liirves  downwanl  3  rows  of  scales  anil 
lateral  line  with  3  to  7  or  H  hram-hes. 

lark  r"!  r-resi'ent  "jiirt,  ninvex  anteriorly,  honlereil  poeteriorly 
irijrhl  fini'ii  t'IriiH-  tm  meilian  line  from  snout  to  bafe  of  caudal. 


elNMly.whervit 


,fl--l- 


.':  a  narrow  green  line  from  snout  to  niidille  of 
ari^'le  of  month  along  lower  margin  of  lower 
;ni'ii  (.'rail nail}-  shading  into  blue  nn  throat  anil 
■ceil,  with  nil  s"|«itii  in  sonie  iJiHvimens;  dorsil 
[iroximal  lionler.  one  npot  on  each  iiiterspinous 


■  ■^/'>. 


obtained  by  n.'aiiil  is  known  <i 
in  length  frcini  .>  lo  l>  iix-lie^. 


I  nil  iiiiiiT  jHiriiiiii,  n  itii  n  very  narrow  outer  margin  of  light  blue; 
rst  .inil  .-iTiin'l  spine;';  in  one  example  a  double  blotch  l>etwe«n 
n  niiv  of  (;n-in  pjiiit.-,  the  lietail  of  niarkingn  of  this  fin  varying  in 
rill  Willi  a  irni-n  iKind  iilonu  ivntral  jwrtion,  outer  margin  with 
« iih  a  .■r.«s  lian.l  of  bluish  green  at  the  base,  anil  2  or  3  other 
,-  lit  ^TiTU  «  ilh  orange  ifnterv;  ventrals  blue  with  a  dark  line  on 
till  l<asei.ndu^il  bright  gn-en. 
tn.iii  till-  rorsil  n-i.-ir'.  apparently  not  very  common,  [t  waa  not 
.m  til.-  :{  e\ani|.l.T<  ,-.i|leet.-.l  l.y  Dr.  Jenkins  in  188SP,  the  earlier 
ii|ili-s  taken  nt  Ibmohilu  by  the  AUmtrm*.     These  B|«cimens  vary 


nalieh>rr-i  i 

Jr.l 

Uallrhan'i. 
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Osaot  1S8.     HACSOPHABTHOOSOII  Blaak«r. 

Thin  Reiiua  ih  alliiKl  lo  Jltiltcliinvit,  cliHerinp  in  the  <ke|i«t  t«)(lj-  and  in  thi'  preMeni'e  •'!  Iml  few 
lance  jiharyi^nMil  ti-eth.     C'oliiration  very  hrilliant  ami  varied.     C>)ral  ret'fH  iif  tlie  Tr<i]<i<'r'. 
Unrniphatyngo'lon  HIirvkiT,  Cm-qt.  lien.  lAliroldK.  In  Vu»l.  Kon.  Ak.  Wrl..  XIJI,  tIKf.  IIU.  'liSS  (Jnlw  !i-«ffr„<„):  llUi-ki  r 


896.  Macrophoryngodon  geottroj  (Qiioy  A  <iai 


'■IfmHim  .a-Mlo. 


[iMiiiai  ill  lengtli;  depth  2. t!;  eye4.R  in  head;  oiinut  ;il:  ]ireorliiUI  4.7'^  itilcriirlnlal  4; 
11;  A.  m,  11;  scales  :i-28- 10. 

IVniy  short,  deep  and  <-oinpreffled;  head  ahort  and  blunt;  Hnoul  plmrt,  ponir;  month  Bnmll 
mnlal,  4  frimt  Iwlh  in  i-aeli  jaw  Htrond.  thcHeoinlon  eaeh  wdcufwpiiorjaH-tnmeil  hai-kwani;  a 
iiient  jioi'terior  ranine  on  iipiH-'r  jaw  near  tliu  an^le,  thin  somelimei)  ihiplicaU-"!;  ramlal  jkhIiiiicIi' 
2  in  head;  eye  Final  I.  wholly  altove  axle  of  Imdy;  interurhitiil  sjmoe  ronndeil;  ojiereiilar  Hap  mthe 
and  niiindiHl;  tins  uelt  ileveln[HHl;  ori>nn  ol  diin<ai  anterior  ti>  iipi>er  end  o[  Ki'l-'>)><'iiini:.  itw  <li 
from  tipiit  animt  iipial  to  length  of  tieail;  ilonwl  spines  wilt  anil  llexihle,  iheir  lenclhiLlKHiiy.riiii 
r.iys  aliont  iipially  higli,  putline  of  lin  gently  roundel;  anal  roundeil,  itH  oriirin  under  li 


if  wr. 


or  thinl  dorsal  ray,  lla  height  equaling  thatot  mift  donial;  t-audal  trnm'ati- or  very  Hiiahtly  ronndini; 
outer  rayaof  ventraln  produced,  reaching  oripn  of  anal,  their  length  1.4  in  head;  iMTtnral  hronil,  the 
upper  rayn  mniewhat  lengthentxl,  equal  to  tei^;th  of  ventral8;  scales  large  and  lirni,  the  snrfiii'i'H  linely 
striate;  head  en^rely  nakwl;  nape  naked;  scalesof  lireaptBcaroelyrtxlueed;  lateral  lini'  fcillnHingenrve 
of  l»ack  curving  down  want  3  rows  of  fwalM  under  last 'loraal  ray  anil  continuing;  on  4  BcaleH  to  liiiw  nf 
caudal,  the  tulics  with  2  or  3  branches. 

Color  in  life,  olive,  with  broadatripes  along  the  rows  of  scales,  these  maito  up  of  a  Inrge,  lirichl 
slcel-blue BjK>t  on  each  si^eand  alilaek  Inir  behind  it,  the  spotasmaller,  duBcr,  and  liriirbliTim  Im-jist; 
head  with  many  curveil  Idue  stripes,  throat  with  similar  ones;  ft mt  3  dorsal  spinee  (ip|>i'>l  with  giiliJcn, 
rest  of  dorsal,  anal,  caudal  and  ventrals  golden  olive  with  bluish-black  eilgi'<l  oci-lli;  a  niirniw  hlivk 
edge  on  dorsal,  anal,  and  caudal,  followeii  by  a  still  narrower  whitish  one;  pectoral  tiitht  ■>niin;i'.  ils 
liase  de«'p  bluish. 

Color  in  ah'ohol,  grayish  brown,  sirle  of  Isxly  with  alvout  10  irregular  palo  strip-s  sc[>!irat<'ii  by 
darker  ones;   cheek  and  operclea  with  narrow  wavy  brownish  or  bluish  lines;   breast  and  bully  with 
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ruolxl  hluli'h  fpOli*;  ilnraal  Umwnii'li,  with  a  intilisii  n'rU«  iif  lar)[e  rminil  blawh  npot?,  chore  which 
is  a  uniilu- i^eriee  of  smaller  i'iH>ti<:  )iai«  of  iiiemliruiiei' of  MiU-riiir  iii>n<al  ppinefl  himck,  white  at  tip; 
anal  aimilar  to  inft  ilorsal,  i^iiiewhHt  liarkor.  a  i^riett  "f  blue  t>|iotii  aloii)!  ib>  base  in  wldition  (o  the 
tetaad  flerieH  ilirtally,  eilge  of  lln  |iuler,  iiarriiwly  lipi>f<t  with  ilark;  i-«udal  fmyieh,  with  narrow, 
rertiral  darker  tines,  the  tin  narmwly  tijipcii  with  <liirker:  ventralx  whllitdi  with  6  or  6  itos  Rerien  of 
Uniah  apota;  pectoral  pale. 

We  have  esaminei)  7  iipecinieii!<  of  tliiii  F>pei'ic!<— oiii'  i-ollecteil  l>yusalHonoli]luinl9Dl,  ftobtaineil 
Ity  Dr.  Jenking  at  the  mine  place  In  lAMi.  ari'l  <>iiu  H'lit  us  liy  Mr.  Bermlt.  They  are  3.5  to  5.4  inches 
in  length  and  ainee  well  wiili  the  orii.Htial  of  .1/.  gn'^ruij,  wliii'h  wai*  ileorribeil  from  Maui.  .Qaoy  ft 
(Jainianra  plate  lias  the  hoily  aii>l  Kuf  ull  1<liii':  )>liu>  fixitc  i>ii  all  the  linii  wtve  pt-iiorat;  yellowirh  nn 
lM»e  of  pectoral  anil  tip  of  liiiKlivl:  stHitc  r>ii  vcntnils  iliiitiiift.  Tlie  )ipecit-ii  iii  rare  abnal  the  reeff^  In 
life  it  ill  very  hanilwinie. 

■   Jmtit  grafrnti  <iliof  i  Unliniiril.  Voy.  Uniiiii'.  Zxil..  ■:r.v.  \ 

Xlil.  47U.  DWIIhwhIIhii  IsIiokU,  ijiioy  A:  •iniii: 

(UuuilnFiilIiikiwI. 

A(i(  iHleRprfi  CuvW  A  Vak■lll■l<.'tlnt'^.  HIM.  N>i[.  I%<K>.. 

jrnrnit.*nr«ii^b«  ^offmii.  HUfk.T.  i'ni.'.  Xjoit,  *-■.  1-. 

PlHhComm..  XXII.  1WU<SI1>I.  £l.ll«:i  .Knlli.ti 

l*ittglo*nt!ie<tfni!ili.litnnb<-t.Va\..  IV,  ]|.>,  IWU  .lliiuii 

jufW..  Ji'Dkhix.  Hull.  1'. .-.  I-M>li  |-<.iii 


.  Il>^l.  Haul;    1 
im.'iii  R1t'<'k<' 

■uvi,.f  A  ValenckniM-.  llbil.  S.l.  PdIw.. 

T.  A-l.  S.--.  H.-I.  lllrto.Il«I.Tl..  I.  IMU,  M 

'tl. "'"h..  ,. 

».  |.l. «.  t\,c.  \  uaf.  Imklm.  Bull.  V.  s. 

l-M  .Alll!.  ai.  1 

L.  f.  It.  r 


.,  n<\\.  ■ 


Oflnni  IS3.   QOKPBOBVB  LacepMe. 


Body  rather  cloiiir-it 
line;  lateral  line  mil  intt 
the  rather  lonj;  ja«  s  i<t 
irfhrnnn:  II.  vtii,  i:t:  .\.  i 

Small  llHhe><  of  l.rillli 
tlte  proUm^l  Hmmt. 
ti'oiiptiwiH  Liui'pi'ili-.  Ili-t.  S> 


yi/AA  .h-hIi-h,  •£>  to  aa  in  the  lateral 
]ir-"]iiciil.  a,  \><nf[  tnlie,  which  bran> 
iiiiii-:  i;ill-nii'inlir«ne  attacheil  to  the 

iiiKiiii'heit  (mm  all  otiier /j»f>nifK- by 


111  ]iii<  lUrk.  iliL'  myx  i«li~il[qiril:  raudilibrii. 

>niii1.'|>r..hiiifl niria^|i.»» 

nl  rinsi-ali-;  ivihIhI  inilv,  with  iitiivrmiiil  kiwar 
(rfMhr.  )i.  20 


7.  Gomphosus  variua  ljiiv|""'il 


<  *   <  4   i 

<  i    k  *  t    I 


'.'•"Hj.ft.uuii  mriuii  l.iir^|«VlP. 


Body  eloii|^t«.  roinpnwMHl.  ih-ciHV 
■loot  very  lon)c.  upjifr  jaw  flr^htly  tlic 
lipa  thick,  fleshy;  teeth  Htront;,  cixls  i 


iiiidiHcnf  jHi'toral;  heail  Iouk,  upper  profile  etraighl; 
iiikI  pmiltiiiHl  into  a  Iniitt  l>eak,  its  depth  equal  to  «ye; 
I,  Ii<rnii]i)t  a  cutting ed|te  in  (rides  of  Jaws;  CMiineaS  in 
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front  above,  4  on  front  of  mandible,  all  conic;  eye  small,  anterior  margin  behind  middle  of  length 
of  head;  margin  of  preopi^rcle  undulate;  interorbital  width  broad,  convex;  nostrils  small,  posterior 
nearly  over  front  margin  of  eye;  dorsal  spines  pungent,  much  lower  than  soft  rays,  the  longest  of 
which  is  3.75  in  head;  second  anal  spine  longest,  3.6  in  snout;  longest  anal  ray  8.75  in  head;  caudal 
obliquely  truncate,  the  lowest  rays  the  longest;  pei^toral  2  in  hea<l;  ventrals  small,  3.2;  scales  large, 
cycloid;  lateral  line  descending  abruptly  below  posterior  dorsal  rays,  tubes  branched. 

Color  in  alcohol,  anterior  half  of  body  below  white,  shading  into  deep  bn^wn  above  pectoral;  U>p 
of  head  dusky;  each  scale  on  trunk  with  black  median  spot;  blackish  streak  in  front  of  eye,  2  broken 
blackish  streaks  from  behind  eye;  dorsal,  anal,  and  caudal  blackish  brown,  former  2  fins  narrowly 
white,  caudal  broadly  white;  anal  with  me<lian  row  of  rounde<i  pale  spotj^;  pet^toral  and  ventrals  pale 
brownish,  fonner  with  blackish  spot  at  l)a8e  above.  Described  from  an  example  (No.  04276)  taken  at 
Honolulu. 

The  species  is  rather  common  in  the  markets  of  Honolulu  and  Hilo,  and  is  representeil  in  our 
collections  by  27  specimens — 21  from  Honolulu,  3  from  Kailua,  and  3  from  Hilo.  It  is  smaller  than 
G.  tricolor f  the  length  of  our  specimens  ranging  from  5  to  9.2  inches. 

Gomphoms  varius  Lac^pMe,  Hiftt.  Nat.  Poifl8.,  111,104.  pi.  5,  ttg.  2. 1801.  Tahiti;  Ottnther,  Cat..  IV.  193. 1862  (Aneitynm.  Tahiti ); 

Ishlkawa.  Prel.  Cat.,  28,  1897  (Miyakofihima,  Rluklu  Inlands);  8telndaohner,  Denka.  Ak.  WisH.  Wien.  LXX.  1900, 

W7  (Honolulu);  Fowler,  Proc.  Ac.  Nat.  Scl.  Phlla.  1900,  MO  (Sandwich  Islands);  Jenkins,  Bull.  U.  8.  Fi»h  romm.. 

XXII,  1902  (Sept.  2:},  1903),  4M  (Honolulu);  Snyder,  op.  cit.  (Jan.  19,  19(H),  529  (Honolulu). 
GomphtMnts  pfctoraiis  Quoy  &  Uaimard,  Voyage  de  I'Uranle,  Zool.,  282, 1824,  Maui,  Hawaii;  Day,  Fi.««h.  Ind.,  4(MJ,  pi.  Hi\,  fi^- 

6,  1877  (Andamans);  Bennett,  Fish.  Ceylon,  3,  pi.  in,  1830  (Ceylon;  anal  with  a  yellowish  cross-linnd). 
Gomphogun  /wicuH  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss..  XIV,  25. 1839,  Maui:  Brevoort,  Ex|H»d.  Japan,  272.  1H,'\Ci  (l>ew 

Chew). 
Gomphomis  melanotus  Bleekcr,  in  Nat,  Tijd.  Neder.  Ind.,  VIII,  1855,  457,  Kokos,  Atlas,  I,  87,  pi.  xxi.  Ak.  3,  1.h«2.  Cocob; 

Java;  Gfinther,  Cat.,  IV.  193.  1862  (East  Indies). 

228.  Gomphosus  tricolor  Quoy  <fe  Gaimard.     ^^Hinaleaiimi''     Plate  XXX VT. 

Hea<l  2.5  in  length;  depth  3.8;  eye  11  in  head;  snout  1.7;  mouth  4.fi;  interorbital  6;  I),  viii,  1.3; 
A.  II,  11;  scales  4-27-9. 

Body  elongate,  compressed,  deepest  about  l>ase  of  pectoral;  head  long,  upper  profile  straight; 
snout  very  long,  jaws  ecjual,  produced  into  a  long  beak,  its  depth  equal  to  eye;  lips  thick,  fic»shy;  teeth 
forming  cutting  e<lge  in  sides  of  jaws,  2  curved  canines  in  front  of  upper  jaw,  4  canines  at  front  of 
mandible;  eye  small,  its  anterior  margin  much  nearer  gill-opening  than  tip  of  snout;  margin  (»f  pre- 
opercle  undulate;  interorbital  width  broad,  convex;  nostrils  small,  the  posterior  nearly  ovc^r  front  rim 
of  orbit;  dorsal  spines  pungent,  the  longest  much  shorter  than  longest  ray,  which  is  4.8  in  head;  anal 
spines  pungent,  second  longest,  4.5  in  snout;  first  anal  ray  4.65  in  head;  caudal  emarginate,  lol>es 
})ointed;  pectoral  2.1  in  head,  reaching  above  origin  of  anal;  ventrals  short,  1.7  in  i)ectoraI,  .«harj>ly 
pointe<l;  caudal  peiluncle  deep,  its  depth  4  in  head;  scales  large,  cycloid;  lateral  line  di^scending 
abniptly  below  posterior  dorsal  rays,  the  tubes  branched. 

Color  in  life  (No.  03256),  indigo-blue  with  a  greenishshadebei'oming distinctly  green  on  back  and 
belly;  edge  of  each  scale  dull  violet,  the  violet  shades  continuous  on  belly,  but  restricte<l  on  ba<'k  t<»  a 
brr>wnish-reii  spot  on  each  side,  the  form  and  shade  of  violet  markings  varying  considerably;  hca<I 
green  above,  deep  blue  on  cheeks  and  opercle,  light  blue  on  jaw^s,  indigo-blue  at  throat,  otherwise 
varying  shades  of  greenish  and  dark  purple;  light-red  streaks  radiating  from  eye;  a  bright  yellowish- 
green  bar  behind  gill-opening  covering  basal  fourth  of  pectoral  fin;  a  jet-black  spot  in  this  on  ba.*^*  of 
first  rays  of  i)e<'toral;  dorsal  reddish  brown  at  base,  then  bright  blue,  the  up)per  part  golden  grctui; 
anal  similar;  caudal  light  bluish  green,  its  scaly  base  dull  violet;  ventrals  dull  blue,  other  rayn  black; 
pe<^toral  golden  green  at  base,  otherwise  pale  violet  washeil  with  blackish  alK>ve;  iris  gn^en  with  a 
8<»arlet  ring.  Another  example  was  dark  blue  in  life,  with  a  golden-green  patch  Ix'hind  iH»ctoniI;  s'ldes 
of  lH)dy  each  with  a  vertical  Imr  of  dull  purplish  red. 

Color  in  alcohol,  blackish  shaded  w^th  deep  blue-green;  lij)s,  dorsal,  anal,  mcnlian  caudal  rays, 
and  blotch  above  base  of  i>ectf>ral  i>ale  blue-green;   pectoral  blue-green  basally;  black  8iM)t  at  ])s^^e  of  • 
upper  caudal  rays,  outer  i)ortion  of  fin  black. 

Descril>ed  from  (No.  04192)  an  example  from  Hilo.  Our  collections  contain  47  esTT-el lent  speci- 
mens, varying  in  length  from  5.75  to  12.5  inches — 39  from  Honolulu,  the  others  from  Hilo.     Of  these, 
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10  were  collected  ))y  I>r.  Jordan,  H  by  the  AlbatroM$  in  1896,  anfl  4  by  Jordan  and  Snyder  in  1900. 
SpeeimenB  were  collei'ted  by  the  Alftatntsu  in  1902  at  Honolulu  and  Fuako  Bay,  Hawaii. 

This  handsome  species  in  common  in  the  markets  at  Honolulu  and  Hilo,  whither  it  in  lirought  in 
(|uantitie8  from  its  native  reefs. 

ftompMfmuf  tritulor  Qiioy  &  (^iRimanl.  VoyH^c  «Ic  ITraiiie.  Zttol..  2s0.  pi.  56, 11^.  2, 1A24.  Maui;  Steiiidachner,  Denka.  Ak. 

WIm.  WIen,  LXX,  1900.  506  (Honolulu .:   Fowli-r,  l*r<ie.  Ac.  Nat.  ?ci.  Phila.  1900.  510  (Sandwich  Iidandii);  Jenkina. 

Bull.  r.  S.  FiKh  Comm..  XXII.  IDir*  <  Sept.  2:1.  ivui).  -k^l  ^Homilulu  k  Snyder,  np.  cit.  (Jan.  19, 19M).  iSl29  (Honolulu; 

Puako  Bay.  Hawaii  i. 
*Mvmpkoittu  eryeilianu*  Oivier  A:  Valenrienu<'«.  Hist.  NhI.  Poiw.,  XIV,  1\  pi.  %».  1839.  1  Hawaiian  and  Caroline  ialanda. 
Gifmpk0»fwimmdtrirk«mri*,  (Silnther.  Cat.,  IV.  llM.  1*'ti2  iSandwicli  Islands). 

Oenm  154.  A1IAKPSE8  CuTier. 

Body  (»blong,  rather  deep,  c<inipn\**soil,  ctJvtTtHl  with  moderate  or  large  sralefl  (25  to  90  in  the 
lateral  line,  alxuit  50  in  Hnli^i'iuis  Amithtrtsr,  lat«Tal  line  <*ontinuous;  head  scaleleMs;  preopercle  entire; 
teeth  nni:M^rial;  2  anterior  (■anin<*s  in  t'ach  jaw  pntniintMit,  tnrne«i  forward,  compreneied,  with  cutting 
edgen;  no  posterior  <'anines<;  I>.  i\,  12;  A.  in,  12.  S|iec>ie.*4  of  rather  large  size  and  showy  colors,  of  the 
East  Indies  and  Polynesia.  The  ^m)U{»  \r^  naturally  divisible  into  2  gnm|«  distingnished  by  the 
size  of  the  scalt*s.  The  Jai»anese  siK'(*ies  ron.stitute  the  snl>^nus  or  prolmbly  distinct  genus  Ampherett, 
distingnishe*!  fnini  AnampneA  by  the  small  s<*:des. 

Amamptf*  Ciivier.  Rt-Knt'  Aniin..  K4I.  11.  2:^.  IK.9    Utn^lmi:  rmitr:   xUo  rhnTBvUTH   taken  from  tlw  latter  Bperieii:  the 

former  perhaiw:  a  Tilof^in.  > 
Amphftrji  JoTilnn  &  Snyd<'r.  Phm-.  I'.  S.  Nat.  Mu<..  xxiv.  Vm2.  »;•>  fffHjniphinntt. 

a.  <V»lor  In  llfe.^rniyish  olive.  uikUt  iMirto  )»ri(-k  n^i.    AlMiiit  IHor  14  M'rii*>  of  wliiii.*  s|M»tsand  hlotrheK  fonnini?  Birfpeii  from 

head  to  tail mrirr,  p.  291 

aa.  fV>lor  in  life,  brownisli  iv<l  with  inon-  «»r  Ir-**  \»h\f  on  em-h  'M'alr. 

b.  Each  (trale  with  a  narn»\v,  vrriiral  )tUu-  liin- erermanni,  p.  :!93 

66.  Bluish  vertical  liiu-^*  on  Muit^  bn>a«lrr  ami  niorr  s|M)t-Iiki'  in  ilu-  rrntrr.  tfiiecially  on  caudal  peduncle,  where  they 
aNBume  the  fomi  of  oval  *>im»i<..  SmI**  with  alMiiit  a  do/t-n  |iale  hori/jtntal  Mripey,  utade  up  of  theaerieMof  qwtH  on 
the  rows  « if  M'aU'> godeghvffi,  p.  294 

229.  Ajiampses  cuvier  <2iioy  A  <iaiinanl.        Opitl*>:''  **/fi7M."     Fig.  126. 

Ht*ad  3.:i  in  length;  «lej»th  2.S;  eye  s  in  head;  snout  8.1;  i>re<»rbital  4.2;  interorbital  4;  D  ix,  12; 
A.  Ill,  12,  wales  4-2S-t*. 

B<.Nly  oblong,  deep,  an<l  coinpresMMl;  dorsal  and  ventral  outlines  alxnit  e<|ually  convex;  liead 
short,  snout  obtusi'ly  lonir,  the  anierinr  pndile  a  little  conc-ave  in  fn^nt  of  eye;  mouth  small,  2  pairs 
of  flat  pn)jecting  <'anines  in  the  jaws  aiiterinrly;  eye  small,  entirely  alwve  axis  of  Ixidy;  interorbitml 
high,  c<mvex,  nai»e  tn^nehant;  eaudal  i>e<lunele  nanj^rt^sse^l,  ib^  lea.*it  depth  2  in  heail;  fins  moderate; 
dorsal  spines  nearly  as  hm^  sa*  snout,  rays  somewhat  lon;^>r,  fully  eijualing  snout;  anal  similar  to  soft 
dorsal  and  e<|ually  high;  caudal  S4|iiarely  truncate,  rays  2  in  head;  ventrals  short,  not  reaching  vent, 
2.4  in  head;  |iei*toral  longer.  1.^  in  head;  scalers  large,  deep,  the  e<lges  soft;  si!al«s  on  nape  and  breast 
much  n*<luce<l;  a  n>w  of  small  ."^eales  at  base  of  <l(>rsal  and  anal  and  some  on  Inseof  caudal;  lateral  line 
normal,  following  curvature  of  liack  until  under  base  of  third  dorsal  ray  from  last,  where  it  cur\'e8 
downwanl  for  8  rows  of  si'alt^  and  eontiiuies  to  Ihuh.*  of  taudal;  hea<l  entirelv  naked. 

Color  in  life,  grayish  olive,  under  i>arts  ))rirk-nil:  e<lgi>s  of  males  somewhat  <larker;  lMU*k  along 
tiase  of  dorsal  tin  with  numen>us,  irregularly  arranged,  small  round  white  Sfiots;  Ijelow  these  about  13 
or  14  series  of  larger  roundish  white  s{>ots,  with  .smaller  white  blot<'hes  l>etwcen,  forming  stripes  from 
head  to  i-audal,  these  most  bn>ken  al)ove,  the  lower  5  orH  continuous  white  lines;  among  these  spots  are 
a  gTMxl  many  small  yellowish  or  orange  si»ecks;  the  reil  l)elow  pectoral  in  5  or  6  definite  stripes;  small 
white  spe<'ks  along  base  of  anal;  up|:»er  half  of  hea<l  {tale  brownish,  with  numerous  small  round  white 
dots,  a  nund)er  of  narrow  {kale  blue  wavy  lines  forwanl  and  downward  frtmi  eye  and  1  or  2  short  ones 
ba(*k  of  it;  lower  i>arts  of  hea<l  bluish  white  with  numen>us  small  round  reil  spots;  breast,  throat,  and 
lips  re<ldish  white,  with  a  few  red  siiots;  snout  a)>ove  lip  and  preorbital  region  dusky;  2  small  bluish 
spots  On  side  of  caudal  {HKlunde  and  a  few  smaller  bluer  ones  on  under  edge;  dorsal  orange-red,  most 
pronounceil  in  the  tmter  liand,  mottle<l  with  darker  and  greenish  elsewhere,  crossed  by  about  6  narrow 
irregular  or  bn>keu  greenish  blue  lines,  the  li»wer  one  broatlest  anteriorly,  the  3  lower  ones  more  or 
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Iph8  brtiken  np  into  spots  posteriorly,  the  liii  with  a  liroml  rich  hliie  bonier:  s""!  ""'''h  liloml-reil,  with 
(i  rich  blue  linefl  ninnint;  fiitl  leii|;th  of  liii.  the  inner  and  ontf  r  ones  bniailei't;  rauilal  ihifky  oran^t-  in 
center,  the  outer  rayu  <lark  bliioil-reil,  ttie  vdge  blackisli,  green  tuwanl  tip,  extreme  tip  of  fin  uhitiHfi; 
pectoral  orange  on  u]>per  half,  the  lower  half  ]>ale;  venlniU  with  the  rays  nky-bhie,  the  nieriibraneH 
blood-red;  iris  dull  orange. 

Color  in  alrohol,  dark  brownish;  Hide  with  alxiiit  13  or  14  Berien  of  ronn<l  bhiish  whili.-  simtf  cm 
the  isnterB  oLthe  walo',  coaletiring  in  the  lower  5  or  6  niwH  bo  aM  tofomi  iiiorei'ontinnouiiliiuti;  nndiT 
jiarlfl  yellowish- white,  with  jxirplisii-lilue  line;  top  atnl  sides  of  head  to  below  level  of  eye  pnifnsely 
i'c>vetv<l  with  small  mumlish  bluia)t-w)iit«  Hi>cckK;  lower  jaw  and  lower  parts  ofrhtvk  [ude  lihil^li  with 
niiuieroiw  round  ]«le  orange  h|ioI«;  dorsal  dusky  olive,  the  sjiinons  [xirtion  croswil  by  wavy  lines  of 
blue-greeii,  the  soft  jiortioii  covereil  with  small  l>luiHh  wli it*  specks,  the  lii)rder  of  llie  lin  dark  (;nfii; 
anal  yellowixh  and  bluiah-green  eroweii  by  5  or  6  wavy  deep  blue  lines;  anal  dusky;  pi-iTkinil  plain 


ys  indigo  blue,  the  uietnbn 
1  alrohol,  a  large  bliu-k  s]H)I  i 


dusky  yellowish,  ^■entTal  n 
It  inches  in  length,  show  i 
dorsal  nn. 

This  Bpecies  is  common  nlsiiit  the  ret-fsut  Honolulu  and  isonerif  the  most  brilliantly  marked 
many  bright-foloriil  tishm  seen  anmng  the  Hawaiian  Islandx.  Our  cnlleclions  conluin  I'll  s]ki' 
ull  from  Honolulu  exivpt  1,  which  is  frxmi  Hilo.  Of  those  {rum  Honolulu,  8  were  <-o1U-<'te<l 
Jeiikins,  2  by  the  Allmlraa  in  imi  and  1  In  IWMl,  an<l  1  by  .Ionian  and  Snyder  In  IINX).  ll  w 
obtaine<l  at  Honohilii  by  the  .l/Z^ifrviM  in  11)02. 

Ourspecimens^re  3.2  to  II..T  inclien  long. 


ntr,  Zo.ll.. 


wi   |Mhi] 


HllHwalinii  li-liuiil-^^ 


sm  (Hnniitiilu). 


Ji>  (HawallHii  I»1hi 
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230.   Aufunpsee  evermaiuu  Jfiikiiii^.     "  Opiik  taiili."     Fig.  127. 

Ill  hi'H  I      11  xlt  .'  )    I  n-orliltal  i    mterorbltal  4    P 

i     l-,]..-.!  ii.t.ri  rli     a 

tl       <    111   [H  UiikU 
Jl.  1   »      in    t    I  a-4     f 


Ileail  i  'oiiikn^h      k]>th  .  <      t\< 
\   III    12    s(ral.-'4  ->     II) 

Bi"U  short  \a\  lit  I  mill  i  n  j  rt-*- 
ti)  I  (  m  lilt  to  iiaiH  tlieiKt  in  a  1  m;.  ir 
ti|>  iif  HI!  lut  t  np]i  [  aiiul  I  hen -I  in  a  1 
ai<  It^l  Bii  1  iM).  n  ml  sh  rt  eicnli  ni 
orh  i-aihuith  J  |  n  iiiintnt  tiiiiiiit'>  IIiiIUt 
aw  (  Uxlt  iiilirurhiTal  hi);h  -miiCMl  i 
lifjilh     iiiliia-i    -■ali-Urvi     li-t|     ihi  e. 


ith  I 


t  fnli 


last 


miall  wales  il  I  a~i 
larK"'  i)n^iii  1  I  r 
ra\Ha  lilllel  nigtr 
in  head    \eiilral-'  \' 


riur  (irutik  lather  >4raight  from 
tnil  I  ntour  t-tciiU  curti^l  from 
lal  |ie<liiiiile  lieai)  nhort  nearly 
I  itli  \  n  "iiitll  111  lini  Kith  aMc  uf  NnU  jawHaiiten- 
il<i]  1  inol  1  rndnl  nilh  (Ulliiigeil^v  etcsmall  aliOM- 
rr  I  HI  t  a  I  1j1  i>»h1  ini  If  givatlv  c  mpreated  it«  le«i4 
tl  II  II  t  -^  II  '4  ik-i  I  f  lireafit  an  1  nape  miKli  Tvluct^l: 
Mil  I  11  V  I  J.  Ill  iir  f  I  HI  k  unlil  under  fourth  dorsal 
I  «  1  -I  il  ml  inliiini~  I)  lore  of  caudal  a  row  of 
-in  II  I  IX  I  I  I  I  il  111!  (iitin.l\  nakixl  fins  rather 
,11  ]-  I  I  _  1  j.i~I  i  rw.  i  "I  in  *  fh  rttr  than  snout  the 
al  tl  ri  lU  It  1  <IK  ]  It.  I'audal  truncate  about2 
H.  1  ril  1  ni.er    1      in  K  1 1 


Cok.r  in  life.  hr.„vni 
throat,  iiiid>i<k'~uf  l,.-».| 
fin  uith  7orK  ]niiifiin<lin 

|i>iii,'itiiiliiial  lines;   veiitr.i 


ml    I 


d.it 


ii.Uil  r. 


.  I'ai-h  ^lale;  snout  blue;  chin, 
rill,  the  <mter  margin  hlue.  the 
ninninii  into  eaeh  other  and 
111',  the  tin  with  4  or  5  dietinet 
'  on  anterior  tnar^n;  [icctoral 


«'olor  in  alrohol.  Mni^li  hriAti Iiv 

hreastaiKlK'Ily  i>\iri>lish  aw]  lilui-li;  s, 
tliese  funning  irrcjiiiliir  viTlir;)!  Imr,-;  il 
irrcjtn'i'r  l"'a-g[Vfn  lines  ami  s|iots  in  u 
[inr]ilisli,  the  (.-lire  [M-a-jrni'n,  the  iiiettihi 
tinuiiUFi:  eaiidal  liruwnl^h  at  Inise,  juikT  < 
ureenish  on  anterior  iii]ir».'ln:  jiei't-irjl  lin 

ThiBi'tK.i-iesa|i|K.-ar^  to  U-  relate^i  to 
in  the  eoloration  and  in  the  larj^-r  tieak'i-. 


!i  tiphaitiiilinal  liliie  lim-s. 
i  aii'l  l""iy,  lower  ja»  lilui-  anil  green,  tin-  sideH  imrpttHh, 
i'~  III  -jile  I'lii'h  u'itli  a  narrow  vertical  jiale  l>luit>h  streak, 
Mil  )iiir|ilisli,  the  clge  lilnish  jfreen,  the  uienibraneH  with 
iiil  "i  feries,  these  stunetinii's  coaliwcing  and  reticulate;  anal 
It's  ern'-seii  hy  -i  narrow  hlue-gre«n  liiii*,  parallel  and  con- 
tally,  the  iiieiiihranes  with  some  greenish;  ventralu  dueky, 
ni.-.li  H  iiile.  ilnvky  at  Imh^  and  anteriorly. 
i"iiiifu">  ijiiilijrrii;/!  tnintlier,  from  which  it  differs  inarkeilly 
'jiinther  statw  that  liis  siieiiinen  had  30  Mttl^s  in  the  lateral 
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line,  but  his  figure  showH  37,  and  hiw  species  is  desc^rilnHi  as  bluish  gray  in  color,  whereas  the  present 
one  is  brownish  red.     The  markings  on  the  dorsal,  anal,  and  caudal  fins  are  also  quite  different. 

This  si)ecies  was  firnt  desoribetl  by  Dr.  Jenkins,  from  Honolulu,  where  he  obtained  4  Hi)ecimens. 
Another  was  obtained  by  the  AlhatntttH  in  1S96,  2  in  1891,  and  1  by  Jordan  and  Sny<ler  in  1900.  Others 
were  obtained  at  Honolulu  by  the  AlhitroM  in  1902.  The  specimens  examine<l  are  10.5  to  12.5  inches 
long. 

A  l)eautiful  and  interesting  species,  moderately  common  about  the  coral  reefs. 

Aiinmiturg  evfrmanni  Jenkin.M,  Bull.  V.  S.  Fish  Comm.,  XIX.  1899  (Aug.  30,  1900) ,  57.  fig.  14,  Honolulu  (ty|K!,  No.  0136.  L.  S.  .Ir. 
I'niv.  Mum.,  coll.  O.  P.  Jonkim*);  ibid,  XXII,  1902  l8opt.  23.  1903),  4.'i9  (Honolulu);  Snyder,  op.  rit.  (Jan.  19.  1904), 
528  (Honolulu). 

231.  Anaxnpses  g^odeffroyi  Giinther. 

Head  3..*i  in  length;  depth  2.6;  eye  8  in  hea<l;  snout  2.6;  preorbital  3.75;  interorbital  3.75;  I),  ix, 
12;  A.  Ill,  12;  scales  4-27-10. 

Body  short,  oval,  deep,  and  much  compressed;  dorsal  and  ventral  outlines  about  equally  curvtnl; 
head  short,  but  longer  than  deep;  mouth  small,  each  jaw  provided  with  2  flat,  pn)jecting  canines; 
eye  small,  alx)ve  axis  of  l)ody;  interorbital  space  ratiier  narrow  and  very  convex;  ciiudal  i)eduncle 
deep,  2  in  head;  tins  rather  high,  the  soft  |)ortion  of  dorsal  somewhat  higher;  caudal  truncatt*,  1.9  in 
head;  ventrals  short,  not  reaching  vent,  2  in  iiead;  jjectoral  longer,  nearly  etjual  to  distance  from  l)ase 
of  ventrals  to  origin  of  anal;  scales  large,  thin,  nmch  deeper  than  long,  the  edges  soft;  scales  on  breast 
and  nai>e  much  re<luceil;  a  row  of  small  scales  at  base  of  dorsal  and  anal  and  several  series  on  l>ase  of 
caudal;  hea<l  entirely  naked;  lateral  line  following  curvature  of  l)ack  until  under  fourth  dorsal  ray 
from  last,  where  it  curves  downwanl  3  scales  and  then  continues  to  ]>a8e  of  caudal;  jwres  of  lateral 
line  little  branched. 

Color  in  life  essentially  that  of  .4.  nermanniy  except  that  the  bluish  vertical  lines  on  the  scales  are 
broader  and  more  sjwt-like  in  the  center,  especially  on  the  caudal  petluncle,  where  they  assume  the 
fonu  of  oval  or  roundish  blue-green  siK)ts;  side  with  alx)ut  a  dozen  pale  horizontal  strij>es,  made  up 
of  the  series  of  spots  on  the  rows  of  scales;  anterior  part  of  side  under  pectoral  with  8  or  9  rather 
distinct  bluish  horizontal  lines  composed  of  a  series  of  si>ot«  on  the  rows  of  scales,  the  upj>er  3  or  4 
extemiing  from  shoulder-ginlle,  curving  upward  and  l>ackwanl  to  l>ase  of  i)ectoral;  back  along  bast- 
of  dorsal  with  3  or  4  irregular  serit»s  of  small  bhii.sh-white  sjwcks,  these  usually  (|uite  distinct;  blue- 
green  stri]>es  on  anal  broader,  more  wavy,  and  more  oblique  than  in  vl.  evermanni;  dorsal  spotte<l  and 
reticulated  with  bluish  green. 

This  sjHJcies  is  relatetl  to  A.  eccrmanni  and  -1.  cucier,  differing  from  the  former  as  already  descril)ed, 
and  fnmi  the  latter  chiefly  in  the  less  sj)otte<l  coloration.  It  is  i>ossible  that  these  sj»eciniens  are 
extreme  forms  of  the  common  s^KH-ies  called  Aimmpses  (rermtmni  and  that  the  i)roper  name  of  all  in 
AnampfWi^  gfxleffroyi. 

We  have  3  si)ecimens  of  this  sjwcies,  10.25  to  12  inches  long,  obtaine<l  by  us  at  Honolulu. 

Anamp»c9  tjwUffrot/i  Giinther,  Fische  (Ut  .SiidHec,  Part  vii.  p.  252,  \A.  CXL,  1881,  Sandwich  Islands;  from  a  drawing  l»y 
Andrew  Garrett,  evidently  incorrect. 

Oenns  166.  PSEUDOJULIS  Bleeker. 

Body  elongate,  compressetl,  covere<l  with  large  scales;  lateral  line  continuous;  each  jaw  with  2 
strong  canines  in  front,  no  trace  of  i)osterior  canines;  dorsal  with  9  pungent  spines,  anal  with  3. 

General  characters  of  IlalichnreH,  (nm\  which  genus  P^ndojulU  differs  in  the  alwence  of  jx)sterior 
canines  and  in  having  3  anal  spines.  Species  of  small  size  occurring  about  rocky  islands  of  the  Pacritic. 
Only  1  species  known  from  the  Hawaiian  Islands. 

pKudojulU  Bleeker,  Proc.  Zool.  So<;.  Lond.  1861,  412  {girardi). 

232.  Pseudojulis  cerasina  Snyder. 

Head,  measured  to  end  of  opercular  flap,  3.1  in  length;  depth  4.3;  depth  of  caudal  peduncle  8; 
length  of  snout  2.8  in  head;  eye  5;  interorbital  space  5.26;  D.  ix,  11;  A.  in,  12;  jx^rej*  in  lateral  line  2S; 
scales  in  lateral  series  26;  lx?tween  lateral  line  and  dorsal  fin  1;  l^etween  lateral  line  and  anal  7;  ImmIv 
notably  long  and  slender,  head  conical,  snout  pointed;  mouth  very  small,  the  cleft  smaller  than  eye; 


FISHES   OF   HAWAIIAN   ISLANDS.  295 

2  canines  in  each  jaw,  the  upper  pair  wide  apart,  allowing  the  lower  ones  to  fit  between  them;  canines, 
but  little  longer  than  the  other  teeth,  which  grrjw  gradually  Fuialler  iiosteriorly;  no  posterior  caninei>; 
preopercle  not  8errated;  head  nake<i;  Hcalef*  of  breaitt  pnialler  than  those  of  body;  lateral  line  abruptly 
bent  downwarrl  below  ninth  dorral  ray;  doreal  low,  the  longest  (eighth)  spine  equal  in  length  to 
snout,  the  rays  about  a  tenth  longer;  l^nge^ft  anal  ray  H.l  in  head;  spines  slender,  the  third  vnih  a 
short  cutaneous  filament;  caudal  slightly  rounde<l,  1.54  in  hea^l;  pectoral  2.1  in  head;  ventral  pointed, 
2  in  head. 

Color  in  spirits  (perhaps  somewhat  similar  in  life),  head  pale  orange,  upper  part  of  opercle  with  a 
purple  tint,  the  lower  part  silvery;  im]>e  purple;  a  narrow  dornal  area,  reddish  orange  fading  ventrally 
to  light  orange;  a  rather  indefinitely  outlined,  broad,  pinkish  stripe  from  opercle  to  base  of  caudal; 
lower  part  of  body  light  orange;  a  re<ldish  oran}^'  si>ot  somewhat  smaller  than  the  pupil  at  lower  edge 
of  Ijase  of  |)ectora1;  each  Hcale  row  with  a  narrow  line  of  a  darker  shade  than  the  color  area  on  which 
it  occurv;  fins  orange,  the  spinous  d(»rsal  suffuse<l  with  re<l;  scaled  i>ortion  of  caudal  reddish  orange. 

One  s|)ecimeii,  the  ty{>e,  measuring  8.5  inches  long,  wan  cx>llecte<i  at  Honolulu  by  Mr.  Bemdt.  No. 
50877,  tr.  S.  Nat.  Miis.     No  other  si)ecimens  known. 

pKudoJuiiM  emuina  Snyder,  Bull.  l*.  S.  FiMh  iMtium..  XXII.  IWl  (.Jan.  19.  1901).  52H.  Honolulu. 

Oenns  156.  THALA880MA  Bwainton. 

Body  oblong  or  elongate,  nuKlerately  compresses  1,  covere<l  with  laiye  scales;  lateral  line  continuous; 
head  scaleless;  a  slight  sheath  of  sc:ilcs  along  ba^si*  oi  <iorsal;  no  {K>sterior  i-anine;  dorsal  spines  slender, 
the  number  always  8;  anal  spines  '.i,  the  tlrst  very  small:  lower  pharyngeals  essentially  as  in  Haliehfgra. 
Beautiful  fislics  of  the  coral  rei^fs  and  warm  currents,  the  coloration  largely  deep  green  or  blue. 

77Wi/«Mtmma  .^WHiiiMm.  Xat.  Hist.  (Massif,  Fislirs,  II.  'il\.  IKW  '  fiiirpur*a'. 

CMnrirhthpt i^WfiinMm.  Nat.  Hist.  (Mas-if.  Fi>.lMS.  II.  'SA'l,  l**:n»  • />//a^Wa/ »<<*). 

Ju/ifGanther.  Cat..  IV.  179.  imi  tjMin,^:  not  of  ruvirr.  H«'^mk-  .Viiim.,  1st  t^l.,  jtii.  uil  (Juti*). 

a.  Caudal  doubly  luiiato.  its  uiidMlc  rayo  ••'iiiK'what  {>nNlui>e<i;  t-ye  .sumll.  9  in  head:  odor  chiefly  icnuw-green  and  blue. 

a  ui'arlet  daOi  on  clui-k purpmrrmm,  p.  295 

aa.  Caudal  luiiHtc.  eye  laiver.  4.2-')  to  C.9  in  h(>a<l. 
b.  CanineH  present  in  front  of  lower  jaw. 

c.  Two  paim  of  eaninrs  in  front  in  1ow«t  jaw battiemi,  p.  297 

cc.  One  pair  of  canines  in  front  in  lower  jaw. 
d.  Length  of  dorsal  spinrs  !•'>.<»  than  h>n>;th  i»f  snfmt  'I.o  to  *_'  in  snouti:  bi.Mly  witliout  vertical  ban. 
e.  Body  xhort.  moderately  (U'r\K  interorbital  siMce  hiuh:  origin  of  tlorsal  over  middle  of  base  of  pec'toiml;  lateral 
line  nearly  straight  for  \'J  M-ales.  or  under  fourth  dorsal  sftine  from  laiit,  where  it  curves  down  2  rowa,  contin- 
uing to  haM'  of  eautlal  on  nuHlian  line  of  |HHlunele;  r^il yftunM,  p.  299 

ff.  Body  m(MU>ratrly  long:  intentrbitiil  rather  long:  origin  of  <lorsal  slightly  (lOfctcrior  to  baw  of  pectoral;  lateral 
line  imralh'I  with  dorsiil  outline  to  U'htw  fifth  dorsal  ray  fmm  la^it,  where  it  cuirea  down  S  flcaica,  then 

continues  to  baM'  of  <-audal mwUtrottlgma,  p.  800 

dd.  TK>rsal  spines  e<iual  to  .>inout  or  longer:  IxmIv  with  numerous  vertical  Ijnnt  of  green  or  orange. 

/.  Heafl  entirely  nake<l:  longest  <lor>al  »{iine  alMiut  e<(ualing  8nout  in  length rfaperrgy,  p.  802 

ff.  \  patch  <.if  s  rather  large  x-ales  i»n  upiN.-r  end  of  o|Hjrcle:  longest  dorml  spine  somewhat  kmger  than 

hnout ImmariM,  p.  808 

hb.  No  canines  present  in  either  jaw tmeUemte,  p.  801 

233.  Thalasaoma  purpureiun  (ForKk&l). 
fJlanI;'*   "O/a^;"   "/ViA/fa"  (very  small);  ^'.-Imy/w"  (small);  **//«m"  (laige). 


<< 


Heail  'A  in  length;  depth  .'^.4;  eye  \*  in  head;  snout  2.(5;  pre<irbita]  3.2;  gape  3;  interorbital  3.7; 
D.  VIII,  12;  A.  111,9;  whales  :i-2S»-10. 

B<Kly  short  an<l  stout,  heavy  forward  and  not  greatly  compressed  in  the  adnlt;  head  heav>',  longer 
than  deep;  snout  short,  bluntly  eoni(*;  mouth  small,  slightly  oblique,  the  gape  not  nearly  reaching 
anterior  e<lge  of  orbit;  jaws  eaeh  with  a  \mT  of  very  strong  blunt  canines  in  front  and  a  Beries  of 
shorter,  close-set  (H>nic  teeth  laterally;  eye  small,  slightly  anterior,  high  above  axis  of  body;  anterior 
profile  in  a  gentle  unifonn  curve  from  tip  of  snout  to  origin  of  dorsal;  ventral  outline  similarly  carved 
from  tip  of  lower  jaw  to  e<lge  of  gill-opening;  fins  low;  dorsal  beginning  over  base  of  pectoral,  its  dis- 
tance from  tip  of  snout  equaling  length  of  head,  rir  1.6  in  Yiase  of  dorsal;  dorsal  spines  short  and  weak, 
their  length  5.5  in  head;  soft  portion  of  dorsal  slightly  elevated,  the  ra\'s  4.5  in  head;  anul  vimill^r  to 
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soft  (loreal,  its  origin  under  base  of  thinl  or  fourth  dorsal  ray,  its  spines-  ol)t<eure,  ita  rays  cn^nal  to  those 
of  dorsal;  c*audal  short,  doubly  lunate,  the  outer  rays  slightly  produced,  their  length  etjual  to  distance 
from  tip  of  snout  to  middle  of  pupil,  or  exceeding  the  shortest  rays  by  an  eye's  diameter;  middle 
caudal  ray  slightly  longer  than  the  next  one  on  either  side;  ventrals  short,  reaching  halfway  to  vent, 
their  length  less  than  that  of  snout  by  a  pupil's  diameter;  pectoral  short,  broad,  rhombic,  the  upj)er 
edge  lieing  longest,  the  free  edgi;  but  little  shorter,  the  upper  rays  longest,  1.6  in  head,  the  U)\vermost 
ray  8.5  in  the  upjx^r;  scales  large,  thin  and  leathery,  those  on  breast  considerably  reduced;  head 
entirely  naked;  lati^ral  line  nearly  straight  from  origin  to  vertical  of  last  dorsal  ray  but  8,  when*  it 
curves  downward  and  procee<ls  to  the  bast*  of  caudal  on  the  thinl  series  l)elow;  pores  of  lateral  line 
l)eautifully  and  numerously  branched,  the  branches  ranging  from  4  to  8  or  10  in  number. 

Color,  nearly  fresh,  very  brilliant,  bright  grass-green,  the  belly  abruptly  bright  blue,  top  of  head  livid 
purj)li8h,  lower  part  of  head  deep  l)lue,  cheeks  and  operde  green,  eiiged  with  blue;  8aImon-s<*arlet  dash 
acniss  cheek;  blotches  on  side  of  back  livid  violet  lavender;  2  stripes  on  side  and  some  o<ld  scales  a 
jieculiar  dull  scarlet  red,  same  as  head  markings;  2  similar  stripes  across  base,  or  in  front  of  i^ctoral, 
the  striiKJS  edge<i  with  blue;  dorsal  lavender  at  base,  the  upper  half  blue;  caudal  blue,  with  lavender 
streaks  and  blotches;  anal  like  the  dorsal,  grei»nish  at  eilge;  ventrals  plain  blue;  pectorals  blue,  black- 
ish alx)ve,  the  axil  n*d;  uj>per  llj)  j)ale  e<lged;  lateral  bands  not  serratcni;  no  h\su^k  dorsal  8j)ot. 

Color  of  same  sj)ecimen  in  spirits,  pale  bluish  green;  top  of  head  and  snout  with  a  broad  ])urplish 
an»a  extending  from  naj)e  over  interorbital  to  near  tip  of  snout,  and  extending  down  on  side  of  snout 
in  an  irregularly  pointed  angle  to  near  gape,  dull  purplish;  in  front  of  this  on  snout,  a  narrow  j>ea- 
green  stripe  uniting  on  sides  with  the  color  of  the  cheeks;  in  front  of  this  a  narrow  purplish  line, 
partly  upon  skin  of  premaxillarie^  and  extending  on  side  to  posterior  angle  of  mouth,  rest  of  skin  of 
premaxillaries  |)ea-green;  under  iiarts  of  head,  lower  jaw,  an<l  a  broad  band  extending  upwanl  on  the 
cheek,  narrowly  enveloping  the  eye  except  for  a  narrow  spac'e  on  the  supraorbital  and  extending  in 
a  narrow  point  toward  the  (XM'iinit,  \m\e  pea-green;  a  large  irregular  yellowish-white  marking  from 
eye  broadening  downward  across  cheek  and  open-le,  bifun^ating  on  opercle,  the  lower  brant^h  extending 
downwanl  to  e<lge  of  subopercle,  the  other  Imckwanl  toward  base  of  peirtoral  and  terminating  at  e<lge 
of  ojiercle;  above  this  the  oi)ercle  and  humeral  region  are  unicolor  with  the  cheek  and  lower  j)arts  of 
head;  edge  of  oi)ercle  above  pectoral  with  a  narrow  dusky  yellowish  Ixjrder,  dark  on  anterior  line; 
upi^er  part  of  side  at  base  of  dorsal  with  a  narrow  irregular  green  line,  ouU<ide  of  which  is  a  greenish- 
purple  line  about  2  scales  in  width,  extending  from  nape  to  posterior  end  of  dorsal  fin;  side  Ih*1ow 
this  jiale  bluish  green  with  broad  yellowish-white  lines,  the  upper  extending  from  al)ove  base  of 
I)ectoral  to  middle  of  base  of  caudal,  the  lower  from  lower  base  of  pectoral  along  lower  part  of  side  to 
caudal,  these  2  lines  approximately  parallel  and  2  scales  a^xirt;  a  few  o<ld  scales  of  same  color; 
another  line  of  same  color  frotn  gill-opening  under  base  of  pi»ctoral,  terminating  under  tip  of  short 
jKJctoral  rays;  a  more  narrow,  but  similar,  liar  across  base  of  pectoral;  breast  and  l)elly  bluish  gni'n; 
upper  e<lge  of  caudal  pedum^le  bluish  jmrple;  lower  edge  of  caudal  iMMluncle  whitish;  basal  half  of 
dorsal  fin  pale  slaty  olive  or  bluish  purple;  lower  edge  of  caudal  i)e<iuncle  whitish;  basal  half  of  dorsal 
tin  jmle  slaty  olive  or  l)luish  purple;  outer  half  of  dorsal  bright  pea-green,  the  2  colors  sei)aratiHl  by 
a  narrow  wavy  black  line,  the  lower  band  increasing  aliruptly  at  last  dorsal  ray,  about  three-fourths 
of  which  it  covers;  anal  same  color  as  dorsal;  caudal  irregularly  bluish  and  greenish  at  base,  the  distal 
jwrtion  dusky  yellowish,  a  bluish  mark  extending  to  tip  of  fin  on  produced  portion  al)ove  and  Ih'Iow; 
eilge  of  basal  portion  of  outer  ray,  above  and  below,  pale  greenish;  ventrals  greenish  white;  jH'ctoral 
greeni(4h  yellow,  darker  alx)ve,  especially  on  outer  ray,  whicdi  is  purplish  black;  axil  somewhat  dusky. 

ThealK)ve  description  is  based  ui)on  a  8i>ecimen  (No.  08890)  16  inches  long,  obtaine<l  at  Honolulu 
July  8. 

Another  specimen  (No.  08781)  16  inches  long,  obtaineil  at  Kailua  August  5,  was  descril)ed  as  fol- 
lows, as  it  appeiired  in  life  after  having  lieen  placed  in  a  small  pool:  Two  bright  coral-red  strij>es  on 
body,  one  along  middle  of  side,  the  other  from  lower  base  of  i>ectoral  to  lower  portion  of  cautial  fin; 
Ixxly  below  this  line  bright  cobalt-blue;  Ix'tween  the  2  strii)e8,  green  above  and  blue  below,  blend- 
ing in  center,  the  upper  edge  of  scales  in  middle  of  these  strij)e8  with  a  coral-red  patch;  back  emerald 
green,  with  5  deep  cardinal  blotches  on  upper  part  of  back,  those  nearest  nai)6  being  largest,  the  size 
diminishing  posteriorly;  nape  and  snout  darkish  canlinal  red,  the  patch  on  snout  exjtfinding  laterally 
and  forming  a  triangle  in  front  of  eye,  the  ventral  angle  of  which  terminates  near  posterior  end  of 
gape;  tip  of  snout  blue,  with  a  dark  cardinal  bar  in  middle;  suborbital  region  blue,  overlaid  with 
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^mvn:  a  short  blue  bar  doreally  fn>in  eye;  an  iirefnilar  darkish  carriinml  patch  downward  and  ba(*k- 
ward  fnjiii  eye  ac*ruti8  rlieek  and  open'le:  upi^er  |»ortion  of  ofiercle  blue,  middle  of  operele  (men;  jaws 
and  thn^at  blui^li  green;  rest  of  (lei'toral  with  a  re«i  Imr;  upper  angular  i>art  of  open-nlar  flap  red; 
lja«e  of  Hcalei?  on  back  red;  lower  half  of  <lon^l  tin  deep  ooral-re<l,  upi)er  half  eoljalt-blue;  caudal  blue, 
with  8  t<trii>et»  of  ilarkinh  canlinal  color,  only  outer  2  of  uhich  reach  to  the  end  of  fin,  the  others  extend- 
ing about  two-thirrls  length  of  tin;  maorin  of  i-audal  tin  greeni>*h;  anal  same  color  as  dorsal;  ventrals 
blue;  upi)er  half  of  {lectoral  de(*|»  blue,  tlie  lower  iialer,  e<lge  darki>*h  purple;  axil  coral-red;  inner 
part  of  liiii<  deep  cardinal-re<l;  iris  gret*n,  with  n*«l  l>«inler.  As  this  fish  died  the.  darkish  cardinal-red 
on  liea^l,  snout,  nape,  back,  and  strijies  on  caudal  tin  Itei'aine  darkish  bmwn  and  the  bright  ooral-red 
f>n  IxmIv  and  tins  bright  brick-reil;  the  gnvn  assunit*<l  a  darker  shade*  and  the  blue  fade<l  noticeably. 
<ienerally  at  death  that  indes4.Tilxible  lustier  nf  the  tish  entirely  dLsapiiears. 

Another  specimen  [Sa.  034^))  s  inches  loii^,  from  Hilo,  was  in  hfe  clear  green  with  various  marks 
of  bright  creamy  re<l;  hcatl  green  with  radiating'  red  stri[»es  of  the  same  shade;  fins  also  red  and 
green,  the  iNlge  of  dorxil  and  anal  purjili.'^h  hlark:  a  deep  puq>le  e<lge  to  the  lower  red  band  of  dorsal 
and  upfierof  anal;  <-audal  tip{»e<l  with  dull  yellowi>h;  throat  verging  on  blue. 

This  latter  s{H.*ciiiiiMi  in  i^pirits  ^^hnws  the  dorsal  and  anal  tins  each  with  a  broad  dusky  purplish 
base,  beyond  which  is  a  sonicwiiat  narrow«T  hri^^tit  hluish-gri^n  liand,  tx>n.lered  distally  byanetiually 
broad  {tale  yellowi>h-whitt'  liand.  the  tin  in  each  <*a<<'  tipiKMl  with  thin  si-alloi^of  purplish,  the  bluish- 
green  line  with  a  thin  wavy  hhu-k  iNirder  jtfMxiinally.  Wliilc  the  color  of  the  dorval  and  anal  fins  in 
this  spe<'imen  differs  considcniMy  imni  that  in  our  larger  examples,  it  d<ies  not  differ  as  greatly  from 
the  smaller  ones,  and  wi*  hr-itat*-  to  rtnrard  it  it*-  n^prc>enting  a  different  si»ecies. 

Although  tlic  niarkini.^  mI  this  spiMi«*s  arv  tpiitc  distinrt  and  diagiKjstic,  it  has  been  fre(]uently  con- 
fuses! with  relateil  sjKM-ies.  partiiiilarly  w  ith  Thnhia^cinnn  fnArnm.  This  is  evidently  thespeiries  describetl 
by  Forskal  under  the  nanu'  S^-nnis  /firjum  ns,  whirh  was  later  dt*s*Til>e<l  by  LetMm  and  by  Cnvier  A 
Valencienm»s  as  .lulls  '/'i:nlr'""f"r.  recently  by  Mr.  Fowler  as  Th'ihut^tina  immaiiiM,  and  still  more 
rei-ently  by  Scale  :u**  Thnhi^s^ntim  h,,-i>'Hi.  llUvker  had  4  siKH*iniens  which  he  identifie<l  a»  Julis  t/wni- 
r'uiAor;  one  of  thi»s«'  ]»o>se-K'd  irrfjniar  markings  «>n  the  luml  and  was  duubtlei«  T.  purjnireum.  The 
:{  other  speeiniens,  without  distiiH-t  markini:*'  on  the  heitd.  and  one  of  which  he  figureil  (PI.  34,  tig.  3) 
as  Jniiit  ijumlriittior,  were  dou]»tle>«*  what  we  have  identitie<l  as  T./nfrum.  From  T.fwtcum  the  present 
s|ieciej*  may  U*  <listinirni.-he«l  l-y  the  pn-s**n<-e  of  hniad,  irregular  markings  on  the  hea«l;  the  nioredis- 
tin«'t  wavy  blue  line  >eparatinir  the  '2  roiors  of  the  dorsal  and  anal,  a**  seen  in  spirits,  and  the  some- 
what longer,  nn»re  j»oint«<l  snout. 

Two  sjMH-iniens  of  thi-  intrn-r-tinir  ^juries  were  r»)»laintHl  ])y  Dr.  Jenkins,  I  by  the.i/liafrunr  in  1896, 
1  by  Jonlan  and  Si]y<ler  in  1^<4M),  an<l  7  l^y  us  in  \*M)\.  It  was  also  obtaine<l  at  Honolulu  by  the  ^426rf- 
/rrMw  in  lii02.  nf  the  7  >iHvinHns  rol]e«t*-d  by  us,  5  are  from  lIi>noluln  and  1  each  from  Hilo  and 
Kaihia,  the  len«^th  ran'jin;i  from  s..'^  to  \i\  inrhe.-.      Not  rare  in  Samoa. 

.Srt]ru4ipf«rpMrM/«  F«>p>kul.  I»i-<Mrii*t.  AuiniHl..  -'7.  177't.  Red  Sea.  Djidda,  Arabia. 

JuUk  qnailrioMfr  U-v-m.  Voy.  r.N,:ii!ic.  Z.h.!..  HI.  i.>v.  pi.  X\  \\)i.  1.  lvjt>_i>;u).  Otaiti  [THhitiJ:  Curler  A  Valenciennei,  Htet. 

Xal.  r«»is-..  XIII.  4i;:.  Iviy    Tahii;  :  H;.  .  k.  r.  .Vtlu^.  I.  W.  iv^j;  ni»t  i-lati-  XXXIV,  tig.  3.  which  in  T.JmtCHWL 
Julif  trU*ih*ita  iiuuthvT.  (.'at..  IV.  l**?.  l""'.'.  in  part  i\nr.  Ii.  .  Aneiteum  ;  China;  Red  Sea. 
ThtdtUfoiua  imumuif  Kuwlvr.  Ppm-.  a«-.  Nut.  Sri.  I'liila.  Ivn*.  4'*'^.  pi.  XVIII.  ti^,  'J.  Caroline  Islands. 
Tffilaf^tnm  purfinift.  F«iwlt*r.  I'rtK-.  .Vr.  Nai.  .-rii.  I'liila.  r.*<«»,  -MO  ■.'^ainlwirh  l^Uiidsj . 
Juli* purimnn*.  >w\\\*\i\v\\\wt .  I>ciik>.  Ak.  Wi".-..  Wji.u.  LXX.  VAAK  ^H\  ■  Hniitilulii  and  Laysaii). 

Thnliuvnna  hrtN'lti't  S«iK'.  <N«'H>ii»iiai  Pa|'«T>:  Bi-'hop  Mummuii.  I.  No.  4.  l'».  fijr.7,  IWl.  Honolulu  <Type,  No.  6ftl,B.  P.B.3f.). 
Th'thift¥fmn  jmrpur^mu,  Jfukin^.  Bull.  l".  .<*.  Fi-h  <omin..  XXII.  KVJ  ■?H.*pl.  23. 1903i.  ^62  (llouolulut:  Snyder,  op.  cit.  (Jan. 

19.  IWMi.  .V2K  illiinoliiliii. 
Ttioltuftma  ttuadru-'ttoi.  Jenkins  op.  cit.    .•^fpt-  ■-•^.  l'^*^-  •  **^'-  '  Honolulu  i:  .Snyder,  op.  cit.  (Jan.  W,  19DI).  fiCW  (Honolula). 

234.  Thalassoma  ballieui  <  Vaillant  «V  Sauva^e).     **  Himiini  luahine.^*     fig.  V2S. 

Head  3  in  len>rth:  depth  3.4:  eye  O.M  in  hea<l:  pnout  2.4;  preorbital  3.2;  interorbital  4.6;  D.  vii, 
13:  A.  II,  11:  H<ak-s  :^27-9. 

B^mIv  lon>r.  nitxlerately  slender  and  romprei«e<l:  head  considerably  longer  than  deep,  the  snout 
long  and  bluntly  {lointeil:  mouth  moderate,  luirizontal,  the  ga|)e  not  nearly  reaching  eye;  jaws  equal; 
liptj  thick,  the  lower  with  a  broad  lout>e  fold  on  each  side;  each  jaw  wiUi  a  aeriea  of  small  conic  camines 


a  Mi>print  fur  bemdU. 


298 


BULLETIN    OF   THE    TTNITED   STATES    FISH   COMMISSION. 


on  each  si<le,  a  longer  |>alr  in  front  of  ii|>|i«r  jaw  and  2  paini  in  lower  jaw:  premaxillary  liroail  anil 
olilinue;  interorbiul  moilenite,  liiffh  and  (;onv«'x;  anterior  proBle  gently  eurved  tnmi  lip  of  snoul  to 
iirigiii  nf  dorsal,  thciic*  in  a  low  curve  to  caudal  pednnde;  ventral  outline  lens  winvex  than  cloraal; 
caudal pe<luiu'le  very  dw]),  nearly  wiiial  tonne-half  gr«ateHtd«pt]i  of  l)ody;  eyesraali,  anterior,  entirely 
al>ove  axis  of  IkhIv;  origin  at  <lorsal  lin  over  bow  of  jteetoral.  the  epineH  all  low,  their  length  about  i 
ill  head:  aoft  portion  of  dorsal  HlitEhtty  higher,  the  rays  3.25  in  head;  anal  siinilar  to  »>oft  ilonial,  itti 
origin  equally  diHtant  Itetwet-n  tip  of  snout  and  tip  of  produceil  caudal  rayx;  anal  rsyn  aa  high  at>  thoee 
of  donml:  caudal  deep,  nhort.  the  nii<1dle  rays  a  little  longer  than  length  of  snout,  the  onter  ravH  pro- 
duced a  diptaiiee  a  little  greater  than  diameter  of  orbit;  ventralc  short,  reaching  only  half  the  dit^tance 
til  origin  of  anal,  their  length  2.4  in  head;  pectoral  longer,  1.5  in  heail;  scaW  large  and  thin,  their 
Hize  ijuit^  nuifomi  ex<¥pt  on  nape,  where  they  are  Bomewhat  reduced;  head  entindy  naked;  lateral 
line  not  strongly  dpvelo[>ed,  the  iioreit  often  branched,  following  contour  of  hack  until  under  Iirm' 
of  fourth  dorsal  ray  from  last,  where  it  drops  '2  rows  and  irontinnes  to  base  of  caudal;  liase  of  caudal 
with  small  pcalett. 

Oi>lor  in  alcohol,  dark,  jiurplish  brown,  each  scale  on  side  with  a  narrow  liluish-hlai'k  vertii-al 
stripe,  theee  forndng  alwrnt  4o  more  or  leiM  diBtinct  diecontinuouu  vertii'al  bars;  hea<I  iinifonii  purpllHli 
or  olivai'eouB,  jialer  Ih-Ihw  and  witliout  inarbings:  dorsal,  anal,  and  ventraix  purplich  or  bluiBli  black, 
the  edges  lighter;  i»ndiil  bluish  black,  the  tuise  and  produced  rays  darkest;  in  some  sjieciuiens  the 
cauilal  is  throughout  uniform  bluish  black  excejiting  a  very  nam>w  )>aler  margin  on  middle  rays,  in 
other  cases  only  the  base  and  produceil  rays  are  dark,  all  the  rest  of  tin  being  light  yellowish  whit*'  or 


dufky:  pectoral  uniform  bhiiiih  black  with   lighter  edge,  i 


yellov 


sh  white  with  diicky 


n  or  middle  and  dusk; 

There   la  c<n>Hiderabli 

smallest  imiiviilual  they  s 

individuals  the  outer  rayt< 

of  latter.     Thciv  is  also  i 


ation  in  thu  extent  of  prolongation  of  I  he  outer  caudal  rays;  hi  the 
arcely  produceil  and  the  mudal  is  practically  truncate,  lu  the  largeft 
proiluivd  l>eyond  the  lijis  of  inner  rays  a  distance  eipial  lo  half  length 
ilerable  variation  in  the  color  of  the  caudal  lin.  In  some  of  the  larger 
examples,  prolnhly  old  makii,  it  is  uniform  bluish  black,  while  in  others  the  lar^  lunate  [lale  area 
i-ovunt  most  of  the  fin.  We  are  convinced,  however,  after  an  examination  of  a  large  series  of  excellent 
s|>ef;imeii8,  that  Die  Hi>ei'imen  from  Johnston  Island  descrilied  by  Smith  ami  Swain  ai>  Jiilin  ie,rlic"li> 
and  (.iiinther'H  JiU'it  ulmrnra  are  identical  with  Juli*  baUimi  Vaillant  &  Sauvage. 

This  spetJea  is  e.ttremely  abundant  at  Honolulu,  where  it  is  constantly  seen  in  the  market,  <  >f 
the  6:t  specimens  examined  by  us,  IS  were  obtained  at  Honolulu  by  Dr.  Jetikins,  4  by  the  Alhilr-ti's 
in  IKI6,  h  by  Joniaii  and  Snyiler  in  IWO,  32  by  us  at  Honolulu,  and  »  at  Hilo.  In  lt>02  the  Mfiairim 
obtaineil  speintnens  at  Honolulu  and  l^ysan. 

Jtdii  Mihai  Vaillnnl  .t  8b\ivhk<'.  Key.  Mag.  Ziiul..  III.  INTS.  ^t.  Sandwich  Idandi. 

JhO* oipjfum Giinlhcr.  Rfiit.  When-  Klsliw,  |-halli-iiBtr,  Zool..  I,  Pait  VI.  61.  pi. M.  figi.  A.  4  B..  ISSO,  Hanolulu;  sieliiilaih- 

nrr.  DvnkH.  Ak.  «'!»•.  Wlrri.  LXX.  19Ua.  U6  (Huanlnlii  and  La>*>«n). 
JuUt  ititicaiitemm\  ti  fvinln.  IT-x',  I'.  »<.  Xm.  Hiu.  IWQ  IJiilv  »).  l}.^  JohBitoD  Iilind. 
nalamomn  t«Hvni>».  JcnklnH,  Bull.  V.  S.  Fleh  Ccanm..  XXII,  ism  <^|>I.  23.  1903).  103  (Honolulu). 
nuIoHomabaJffrui,  Hnyder,  Bull.  U.  g.  Flah  CoDun.,  XXII.  13CU  IJsn.  19. 19CH).  f>29  (Hnnoliilii). 
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235.  ThalaMoma  fuscum  (l^vK^le).     ''Atreia.'*    Plate  XXXIV.a 

Head  8.4  in  Icngrtli;  «]c>pth:i2:  eyeO.S  in  1u*a<l:  fiinout  3;  preorbital  4.25;  interorbital3.25;.D.  viii, 
13;  A.  Ill,  11;  Ht-alea  4-27-8. 

Body  nhort,  iiUNlerately  det^p  and  (*«>inprL^^Mi:  dorsal  and  ventral  outlines  alx>ut  equally  convex; 
head  nhort,  nlightly  lon^^er  than  (Un^p;  snout  short  and  hhnitly  <*onic;  mouth  mnall,  in  line  with  axis 
of  tM)«ly,  little  oblitpie,  jaw8  eipial;  a  pair  of  stmn^  c*anin(*.<  in  fnmt  in  each  jaw,  and  a  eerien  of  cloee- 
.•^»t  ctinitr  teeth  on  the  Hi<U^;  eye  small,  pran-ely  anterior;  interorbital  pjiace  high,  broadly  convex; 
caudal  pe<luncle  dei>p,  l.S  in  head;  tins  rather  small,  origin  of  dorsal  over  middle  of  bane  of  pectoral, 
its  distam*e  from  tip  of.  snout  <^»ne-third  distance  to  base  of  caudal  tin:  <lorsal  spinefi  abort,  their  length 
5.2  in  head;  soft  |x>rtion  of  (U»rsal  somtMvhat  hi«:lier,  the  longest  rays  about  2.9  in  head;  anal  similar 
to  soft  dorsal,  the  rays  of  alK)ut  e<|ual  lcn«:tl».  caudal  somewhat  lunate,  the  outer  rays  produceil,  their 
length  1.9  in  head  or  a  fourth  lonj^er  than  middle  rays:  ventrals  short,  2  in  head  or  reaching  Iialfway 
to  origin  of  anal;  {)ectoraI  longer,  broad,  1.:^  in  hca^l:  scales  large,  thin,  and  iinn,  thoi<e  on  bn^ast  and 
belly  somewhat  re<luce«l:  head  wholly  naked:  latrnil  line  nearly  straight  for  19  scales,  or  under  the 
fourth  dorsal  spine  from  last,  when*  it  <'urvcs  d<»wnward  2  rows,  continuing  to  ba^e  of  caudal  on  median 
line  of  iKHluncle. 

Color  in  si»irit8  of  s<jme  siMrimens,  hvad  and  iiai>e  dusky  bluish  alcove;  cheek  light  brownish; 
oi»en*le  blackish ;  under  jaw  and  thn»at  pale  bluish:  u]>iht  part  of  si<le  dark  bniwnish  and  bluish; 
middle  of  side  with  a  i»iile  whitish  baud  sonicwliat  dusky,  extending  fn>m  oi)ercular  flap  to  base  of 
caudal;  al)Ove  and  Ijelow  this  2  broad  bluisli-^'reeu  bands  somewhat  greater  tlian  a  scale  in  width, 
made  up  of  oblong  t>r  <piadnite  vertical  spots  s<*panited  by  intrusi<in  of  the  central  |jaler  band,  tlicse 
bluish-green  areas  suggesting  the  (»|K'niujxs  in  the  French  harp:  under  part  of  side  and  lielly  colore<l 
like  the  me<lian  line:  tlorsal  bhiish  green  at  basi',  ljord<Ted  alnive  by  a  broa<l  pur];»lish  band,  beyond 
which  is  a  somewhat  narrower  biue-giein  band  indistinetly  iMirden^l  with  *])aler;  membranes  among 
first  3  dorsal  spine's  blaekish:  anal  similar  to  soft  dorsal,  the  blue-green  lK>n.ler  somewhat  wider;  lines 
se[>arating  the  blue-green  and  purplish  not  blackish:  ventrals  pale  at  )>ase,  light  greenish  on  distal 
I»orti<m;  i>ectoral  pale  yellowish  at  base,  <lusky  on  <»uter  half,  the  axil  and  upper  margin  black;  head 
without  markings. 

The  alnive  description  is  based  u|M>n  a  s|»i*eimen  (No.  (K>o2(>)  S)Jy  inchi«  long  obtained  at  Honolulu, 
from  wbicli  tlu*  aecompauyinir  colored  plate  was  made. 

Another  siXM-imeu  i  Ni».  (KJoi'l  i,  s  imhes  long,  from  Honolulu,  had  side  with  3  bn>ad  pale  brick-red 
ptrifies  separate<l  by  .*>  bluish  (»r  yello\vi>h-blue  ones,  tlu»se  extending  from  oiierele  to  caudal;  upper 
stri|»e  alnuit  3  seales  wide,  narrow  jy  bordered  al>ove  at  Iwse  of  dorsal  by  greenish  blue,  an<l  crossed  by 
al>out  <)  narrow  vertical  irreeni>^h  or  yellowish  bars  connecting  with  the  first  yellowish-blue  strijie, 
which  is  alx^ut  one  scale  wide,  ])i'^'in>  at  upper  edge  of  o|K'rcle  and  ends  at  l>ase  of  I'audal,  a  narrow 
saddle  of  same  piL<sin^'  over  caudal  pijlnncle  at  |K>sterior  eini  of  dorsal  fin,  thinl  stri|)e  brick  red, 
running  from  o|KTcular  Hap  to  middle  of  base  of  caudal,  fourth  strijK*  like  the  second  but  better 
defineil,  fifth  like  the  lirst  and  third,  the  sixth  along  side  of  lx.dly  ill-defiueil,  yellowish  green;  head 
reildish  olive,  lower  jaw  and  breast  the  same:  opercular  flap  bhiish  olive:  dorsal  orange  red  at  base, 
then  a  narrow  bright  blue  strii>e,  broadly  edgnl  with  green  on  jKisterior  two-thirds,  the  membranes 
with  faint  yellow  blotches:  anal  pale  bri<k  re<l  at  ba.<e.  tlM»n  a  broad  bright  blue  liorder,  the  outer  half 
of  mend)ranes  lK:*twe<'n  ninth  and  eleventh  rays  white;  the  last  ray  brick  re<l  to  tip,  a  little  blue  at 
\K\ifL*  and  on  tip;  caudal  dusky  oranire  with  re<idish  wash  at  ba<e,  greenish  in  i»?nter,  the  outer  half 
with  alternating  blue  an<l  oninge  lines,  the  blue  lin«*s  more  or  less  greenish  at  anterior  end,  upper  and 
lower  margins  bright  blue,  with  H»me  green:  |M>ctoral  yellow  at  base,  bluish  dusky  along  anterior  edge 
and  outer  two-thinls;  ventrals  pale  bluish:  iris  greenish  brown. 

A  specimen  (No.  05754)  obtaine<l  at  Mil<;  had  the  following  colors  when  fresh: 

Body  darkish  coral-re<l  i  mo<Ufied  brick-R*d):  shoulder  and  Ijelly  light  yellowish  brown;  back 
claret,  rather  darkish;  2  loniritudinal  rows  of  elongatt^l  s<iuares  of  bright  emerald-green  with  cobalt- 
blue  lK>rder  on  I  Mnly;  the  upfier  one  U^^inning  on  fourth  sc-ale  and  terminating  on  the  upper  part  of 
<audal  peduncle;  the  lower  one  l»eginning  on  seventh  si'ale  and  terminating  at  base  of  caudal,  where 
the  upper  edge  of  the  row  touches  the  lateral  line;  from  the  upper  row  issue  5  green  bara  dorsally  at 
regular  inter\'als,  these  connecting  with  the  green  stripe  at  base  of  dorsal;  ventral  side  of  tail  slightly 


a  Thala**fnna  purpun  um  (Forsk&l)  on  the  plate. 
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greenish;  nape  greenish  on  claret  ground;  head  greenish  on  dark  dirty  purple;  cheek  darkish  brown, 
angle  of  opercle  blackish;  chin  pale  reddish  brown,  throat  same  as  ))elly;  iris  grtn^n;  lips  grwnish 
dark;  dorHal  light  claret,  margin  cobalt- blue,  the  latter  wider  on  soft  dorsal;  caudal  en  le  raid -green. 
t»<lges  and  half  of  end  co)>alt-blue,  half  of  membrane  orangt*-brown;  anal  same  as  soft  dorsal;  ventrals 
pale  cobalt-blue;  proximal  half  of  jwctoral  emerald-green,  distal  half  deep  Prussian  blue,  edge 
Prussian  blue. 

This  same  spt'cimen,  in  sj)irits,  is  dusky  purphsh  brown  above  and  on  upper  part  of  sidi^s,  the 
head  most  i»urplish;  side  with  3  irn»gular  greenish  lines;  dorsal  with  purplish-black  on  the  first  L' 
membranes,  the  basal  three-fifths  of  the  fin  dusky  purplish,  a  few  small  bright  blue  spots  on  the  basts 
distal  two-fifths  of  the  fin  bluish  green  ]x)rdered  irregularly  by  pale  yellowish  white;  anal  similar  to 
soft  dorsal,  the  blue-green  border  a  little  ])roader,  the  edge  not  jwler;  caudal  with  the  rays  dusky  at 
base,  blue-gn»en  distally,  the  central  membranes  w-hitish,  the  outer  ones  more  dusky,  a  dusky  {>uri>lish 
strijH;  extending  to  tip  of  outi»r  rays  ])oth  al)ove  and  ))elow,  upper  and  lower  edges  of  caudal  bluish 
green;  i)ectx»ral  blue-black,  paler  at  base;  ventrals  gn^enish  white. 

In  young  individuals  the  dorsid  and  anal  are  more  decidetlly  tricolor,  there  Iwing  a  broad  blue- 
green  strijw  through  the  middle,  alKJve  a  somewhat  bn^ader  purplish  proximal  striiK»,  and  l>eIow  a 
narrower  but  distinct  j>alcr  stnjH.*,  the  rays  tipped  again  with  greenish  blue;  the  median  stripe  on  side 
•as  well  as  the  bac^k  more  brownish. 

This  siKHiies  may  l)e  readily  distinguishe<l  from  all  others  by  the  al)8ence  of  distinct  markings  on 
head  and  the  presence  on  the  side  of  2  serit»s  of  vertically  oblong  or  ({uailrate  bluish  green  areas  lH)r- 
deriMi  by  whitish,  suggesting  the  2  rows  of  openings  in  the  harmonica;  aptly  compared  by  l-accpO'de  to 
2  rows  of  Chinest^  diameters.  Of  the  4  six'cimens  jMjssessed  by  Bk^eker  and  which  he  identified  as 
Jniix  ifumlrividur^  W  (including  the  one  which  he  figurL^d)  evidently  ])elonge<l  to  this  spwies.  They  are 
said  to  have  had  no  markings  on  the  head,  and  his  figure  (pi.  34,  fig.  3)  clearly  shows  the  harmonica 
markings.  Other  8i)ecies  have  the  unmarked  head  and  still  others  may  i>08sess  the  peculiar  body 
markings,  Imt  we  know  of  none  other  j)OBsessing  l)oth. 

This  8i)eeies  is  fairly  common  about  the  coral  reefs  of  the  Hawaiian  Islan<ls,  and  is  not  rare  in 
Samoa.  Our  collection  contains  a  series  of  Ifi  8j)ecinHins:  \)  from  Honolulu,  3  from  Kailua,  and  1  each 
from  Honuapo  and  Hilo.     In  length  they  vary  from  5.25  to  11.5  inches. 

lAihnutJu*cuit  \MK'v\^i\Vy  Hist.  Nut.  Tolss..  III.  437.  1K)1.  no  locality. 

Lahniit  trilt}btUnM  Ia\w\h^\v,  Hist.  Nat,  I'oiss.,  III.  454  and  f>2t».  1S()I.  tropical  Pacific. 

J uliif  bictUnuitus  hvuiwii,  I'nw.  (!<»ininittoc  Z<m»1.  Sim'.,  I^nnl.,  IKJl.  lt>71,  Mauritius. 

JuliHtrUttb<Uu*,  CiiviiTA  VaUMicifiiiU's,  Hist.  Nat.  Toiss.,  XIIl.  437.  IKKt  (UimIc  France). 

JitliM/nrnntsu«  i'u\ii'T  &  Valrnciennes.  Hist.  Nat.  I'oiss.,  Xlli,  439,  IKW.  He  de  Prance. 

JuUstrilfflxita,  (JiinthtT,  ('at.,  iv.  1S7.  IS(i'J,  in  jMirt.  var.  a  (.^nith  Africa,  Mauritius,  Ancityuni). 

JuUg  quadricolor  Hleelcer,  Atlas,  i,  93.  pi.  34.  Hk.  3,  18G2  (in  part,  3  uf  iiis  4  M|>eciniun8.  including  tlie  one  flfrnrod).  Java. 

236.  Tliala4S80ma  umbrostigrma  (Iiupi>ell).     Fig.  121). 

Head  3.6  in  length;  dei)tli  3.fi;  eye  6.6  in  head;  snout  2.8;  preorbital  4;  gape  3;  interor})ital  3.5; 
I).  VIII,  13;  A.  Ill,  11;  scales  4-27-8. 

Bo<ly  ino<lenitely  long  and  compn^sseil,  the  dorsal  and  ventral  outlines  moderately  convex;  head 
but  slightly  longer  than  deep;  smmt  moderate,  bluntly  conic;  j)reorbital  obli<pie;  jaws  each  with  a  pair 
of  sttmt  canines  in  front  and  smalh'r  close-set  conic  teeth  laterally;  eye  small,  slightly  anterior,  entirely 
alx»ve  axis  of  body;  interorbital  lather  low,  convex,  the  profile  from  tip  of  snout  to  najK*  evenly 
convex;  least  depth  of  caudal  peduncle  slightly  greater  than  half  head;  origin  of  dorsal  slightly 
posterior  to  base  of  pectoral,  its  distance  from  tip  of  snout  greater  than  head  by  diameter  of  orbit; 
dorsal  sj)ines  short,  their  length  about  2  in  snout;  dorsal  rays  longer,  1.3  in  snout;  anal  similar  to 
soft  dorsal,  of  about  e(|ual  height;  caudal  shallowly  lunate,  the  outer  rays  but  slightly  longer  than 
middle  one,  which  is  ecpial  to  snout  and  eye;  ventrals  short,  reaching  somewhat  more  than  half 
distance  to  vent,  length  2.4  in  hea<l;  i>ectoral  longer,  reaching  vertical  at  vent,  its  length  1.3  in  head; 
scales  large,  thin,  but  firm,  those  on  breast  somewhat  reduced;  head  entindy  naked;  lateral  line 
I)arallel  with  dorsal  outline  to  IkjIow  fifth  dorsal  ray  from  hist,  where  it  curves  downward  3  scales  and 
then  continues  to  base  of  caudal,  the  pon*8  with  3  to  6  or  7  branches;  small  scales  on  ))ase  of  caudal. 

Color  in  life  (No.  03022,  7  inches  long,  from  Honolulu),  side 'jwle  greenish  with  3  irregular 
broad  rosy  strijies,  the  upper  one  darkening  into  Indian  red;  median  dorsal  line  at  bas-e  of  dorsal  tin 
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Kn-fii,  next  a  l)ro8ii  Iinli»n  rM  striin'.  tlie  i^iin-i'  of  llie  m'alei'  rwi,  the  wnters  pale  (rre«niph,  a  few 
mialler  nil  ciMi'kr';  next  a  Imjaii  grifiiisli  stri]*'  witli  urefiiisli  larn  iimnei'ting  with  the  in«iliani'lri[>e 
uni)  with  namiw  nvy  liars  i-niHsint!  it  i-oiitioliiik;  the  nisy  sIri[iiTi  alxive  and  below;  rosy  stripes  aioDft 
liliilillf  of  wilt"  wilh  H  or  4  bniwiiisli  bli>lt-hes;  the  ni-xt  slriiw  m^i'iii^Ii,  i-nitieed  by  nunieroUi<  narrow 
riJBy  iir  pnrpHsb  imre;  next  I'trijH-  nifv,  narnmer  than  ihi'  ntlier  2;  lielly  whilwh,  tup  and  Sldea  o/ 
hear!  trreeiiieh,  vermiiiilate<l  willi  r<>sy  i.r  jiuriilisli  lim-;-:  hiiineral  reftiim  with  several  rciundUh  red 
!<[mt»:  bane  of  dcinsil  (treenir-li,  and  nitli  Iriilinn  nil  fr.mi  iiivaj-ion  of  Viily-tiilor;  middle  liue  of 
domid  roHV,  with  pnrple  nj>]nT  ImnliT.  fi.ll..«vl  liy  a  siuiiewlial  (lamiwer  yellow  slripi',  Ihen  a  rosy  or 
<>ranKi-srri|H',  fiillowe-l  by  a  iiarn>u  u  Kit>'  l->rik'r:  anal  uitli  nc-y  liand  at  lia;*-,  Iheii  afiref-n  Itand  with 
bluiHli  e<l||n-x,  then  a  broad  fiali-  nxy  IhiihI  u  itii  narrow  white  inlge.  the  tfrcen  Itand  not  on  last  2 
rays:  eiiudal  ray!<  and  ini-nibrane  alter  nil  I  int.'  i.'rei'ni^h  y<-l1ow  ami  rintnire:  ]>errnral  dimky,  (freeninh  al 
baf>e.  roHV  in  i-entiT;   ventnils  juili-  yiOlou;  iri^  bnmnisli. 

The  «irn>'  i']HH'ijiien  in  spirits  fail.'d  !■>  a  iTfiiinv  wliili>.  iviiii  .'>  imvnlar  bmken  ducky  erotiB-bare; 
black  s|"it  i>n  nieiiibraiie  of  first :!  diPt>;Ll  s(piiii--:  -.ill  ilurKil  ati^l  anal  white  with  faiiil  traivof  (jreeniwh; 
top  of  head  ami  na[>e  nilli  faini  ira>'>s  nf  'lark  >|>r>is  an<l  Wwv. 

SiH-eiitien  No.  at-'-UI.  innii  vvbi'li  lh>'  alxivt-  i^nt'nil  .U-siTlj'lion  uas  taken,  is  in  alcidiiil  dunky 
greenish  on  l«ik  and  top  of  beari.  Iln-  sidi-s  sonii>«  bat  pal-r,  under  [wrlH  jrn'cnich  white;  side  with 
aN.Hl  4  or  5  invvnlar  lirok.^M.  vtTliial  .r.^-K.rs  of  dark  bro«ni..li  or  blaek ;  niendiraniti  of  HibI  3  dor- 
sal spinnf  blui-bUiiU:  ha-i'  of  diir>al   narrouly  [n-a'^-reeti,  foilmnil  by  a  bniad  >,'n«nish  yellow  Ijand, 


tbe  I 


Id   V.TV   plaildv.   bill    ■: 

H'irits.     Inallofniirnuiii.'r. 
dant  alioni  the  ii>nil  reel^-. 

Dr.  Jenkins  nhtain.-l   I] 
fn.111  Ilonobiln.  k  from  Kaili 


I  uiiil'r-iMiffm't  RiippcU, 


>1  2^fn>i»  I 
WitliP..  Fiwlic.  ll.l 


is  IoHowihI   in  (nrii  bv  an  irrcyiilHr  border  of 

IS.-,  folhov,.!   by  a  br.uid  white  l«nd,  t>eyond 

in  turn  is  folloHeil  by  a  narrower  yellowioh 

white,  diipky 

at  b.L-e,  dnskv  at  lip. 

■4'titially  with  the  larger  < 

I  ronnd  hiaek  or  brownish  xpottt  ami  a 

■n  I  Xo.  IViiiwt)  shows  the  dark  spots  on 

e  dislini-1.     Tbe  Hiieeies  is  rather  abim- 

own  eiiUeeiion  ivintains  10  siieeiiiieiis 

in  l.'ni.lh  from  l.o  t.i  lO.M  inehes. 

•  an.I  DjcIU;  Bleeker,  Allg...  I,  -K.  Ul.  31,  fl|[. 

'liil<iaii<)  ld>-«nl-<Und). 

3,  isoai,  K3  (Honolulu);  Snyder,  op.  cil.  (Jui. 
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337.  Thalossoma  duperrejr  (<,Jiioy  &  <i 


•'llhmi 


>rili;" 


,ar.l).     Plait-  XXXV  and  Fij;.  1 
.1'  ,ilitil.i." 


■th  ;!.4;  eye  6  in  lu-wl;  mimt  .1;  preorliital  4.S;  inttwrliilftl  Xf>:  D.  vii.  i:!; 
nearly  iijiially  aiiit   n-j^iilarly 


Head  ^..'i  in  length 
A.  11,  11;  Mcalei!  ;!-28-*l. 

Bnly  rather  cleniler,  i-<>in])nf<w>il,  the  donial  and  veiilral  ciutlimv 
l-nrveil  fmm  tip  iif  Hnmit  ti>  I  last- of  eaiiilal  |)eiluiii-le;  lieail  rather  nm 
Hntall,  hurizonlal,  the  Kniiefcanvly  exceeding  rirbit,  in  line  with  axJHof 
interorbilal  npacv  hi):li,  I'lmvex;  a  pair  i if  Htnmi;  MiidneH  in  fmnt  nf 
rtrongtr;  a  wries  iit  Hlinrt,  bluntly  (-onii'  li^th  on  i-adi  Hide  nf  jaws;  liii 
behimt  liaw  i<f  peotoral,  iln  diptaniv  from  enniit  X.2  in  hi'tid;  donutl  tin 
not  dctai'hcd  jinr  elevnl<'<l;  liin^e^it  d'lifal  Rpine  ahout  eijiial  to  simnl,  t1 
ilar  to  Hoft  dorsal,  their  heitlhtti  etinal;  caudal  with  the  :t  iir  4  ■  niter  ruy 
t(>  head  »r  nearly  twii-e  that  nf  niiilille  niyx;  Mutef  Hmmitli  and  thin,  ■ 
Koniewlutt  Hinuller  ci-aleH  xheathiu);  IwHex  of  durifal  and  anal  and  on  !■ 
raye  with  fiiiii  sralen  at  base;  heatl  entirely  naked. 


IxhIv 

;  rhtH'k  i>li 

<li<liu',  n 

uid,-.-,,; 

«wh 

jaw,  th.is,. 

'  alHive 

n.nally 

IR  ll>» 

;.,riKin.,l 

d-.n-al 

.liKlHly 

r  H|.ine!. 

liera; 

v^  .■.[iially 

l..ni:;  ai 

iial  siin- 

-K  |>n 

x\iu-cii.  their  leniithe-fual 

.f  bIn 

•lit  unidiri 

U  MM-.    1 

.  n.w  of 

aiK'ol 

■  caudal;  i 

.ro.Ju.:e. 

L  caudal 

Color  in  life  of  a  nearly  frefh  H|>e(umen,  li,Fi  im'hi«  lonji,  taken  at  Honolulu,  June  \!i,  mde  liri|{ht 
(jreen,  with  niinienniH  (alxml  40)  very  narrow  iiur|itii<h-nHl  vcrtii-al  burp,  Ihejtni'n  iiilerTiBiiiTi  alx'iit 
twii-e  an  wide;  a  liroail  Imml  of  reddish-oranp',  in  width  fniin  niijH'  to  Ihinl  dnrmil  npine,  cxtendinj.' 
downwanUand  Iwi-kwanl  on  aide  Ix-hindthe  pectoral  and  widoiiini:  out  Ix'luw.  eiivelo|iLn);  wiuile  under 
{larttt  from  tcill-ojieninicH  to  ori^^n  of  anal,  thin  area  Hiiinewhiit  jialcr  Ix'low,  |iiir|>liHh  In-hind  ventral!': 
liead  rieh  bright  bine,  a  Rinall  niHty-ora litre  Bpnt  on  iipiier  eil>;e  of  oiiercle;  lijis  ]ialer,  lowiT  jaw 
(jreenish;  dorsal  green  along  Iwu-'e,  then  a  narrow  (tn-eniwh-blne  line,  next  ii  broad  rcldish-l.niwn  or 
puri'lioh-reil  liand  widenini;  iHifteriorly,  tbi'  fin  narrowly  iHirili'reil  hy  [lale  bine;  a  ji't -black  ii)Hit  with 
blue  lH>r<ler  on  Heeond  diirHal  ineiiibnuie,  thin  r«>nieliuicH  extendiuK  to  fir>'t  and  tliird  iiiciiiiinine)!: 
i-audal  lihie,  the  imxlneed  myn  reddixh,  a  little  tin 'eni'<b -bine  on  outer  i>ilf;e;  anal  ^Teeni^h  al  IniHi-,  n-^t 
of  fln  purpliHli  blue;  [M-ctoral  jwle  blue,  dawky  at  tip,  deciMT  blue  iit  Iww;  axil  blue  ami  jireeii. 

.\  Hlioeiiiien  (No.  O-JiKW)  Boniewhat  fa<l.>.l,'had  the  head  and  Ij.nly  and  tinw  de.').  violet ;  .■hii.  l.lniHli; 
a  blai'k  Hpot  on  fmnt  of  dorwl  anil  a  violel-blai'k  urea  on  ]>eetoral;  an-a  licliind  bead  vir>lct-|fray, 
miinM'Iy  contmstiii)!:  with  Uidy;  eanilal  violet. 

Another  K|x-i-inien  had  the  heftii  violet,  blue  on  Iowit  janr;  an-a  In-liind  bi'ail  or.mgi'-hrown;  IhmIv 
Iwhind  light  gre*-n  with  a  verti<:fll  oran^'-brown  line  on  each  wcale;  lirnt  durwl  xpineM  violet  nith  a 
black  iiiHit;  ]M-<'toml  pale  with  black  area  and  black  axil:  rlclr^«l  liehind  Hrxt  HpinetioranK<'-l>r<>wn  with 
violet  eilfte;  caudal  violet-iiray,  with  the  IoIh-s  bright  orangi'-bri'wn;  anal  violetdilack. 

Still  another  ^jiei'lnieii  (No,  03525)  diRereil  from  tvpicat  exainpleT<  in  the  I'nlin-  alnt-ncc  of  a  juiler 
Iwr  on  U-ly  lit  iic.'toml  n'gion. 

Color  in  ah'idiol,  head  diirk  bliiiHli  or  bliii»>h-bliiek;  abroa.l,  |<ale,  bIniHh-wliiti-  Intnd  iinnind  iKnly 
under na]H> and  lirst  [lart  of  Hpinoux dorwil ;  nf<tof  IxHly  diiMky  brown  wat'liiil  with  l)lui^h-);n-<'n:  dnrxal 
and  anal  gnH'nixb-bhie;  <'andal  dark  with  Hinie  bliiinh,  in  mine  caw'x  with  the  distal  p<>rti<.n,  except 
pnHluceil  rayi',  alnioct  white;  jiect^iml  |iale  r>n  Ikih-,  the  outer  half  dark;  Ix-lly  |uilt-;  chin  rich  blue. 
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The  young  have  a  black  Ktrifte,  about  as  wide  as  the  eye,  extending  from  the  imout  to  the  upper 
half  of  the  base  of  caudal,  where  its  end  is  slightly  bniadened  and  rounded.  Below  and  parallel  with 
the  dark  stripe  is  a  pinkish-white  one  of  al)out  e<]iial  width.  Some  specimens  have  a  narrow,  short, 
indistint-t,  dusky  stripe  bel<»w  the  latter.  With  increasing  age  the  stripes  l)eoonie  Indistinct  and 
disappear,  the  general  color  grows  darker,  while  the  bntad,  light  liand  behind  the  heail  appears.  The 
caudal  is  at  first  rounded,  later  becoming  <*oii(*:ive,  the  upper  and  lower  rays  being  much  proiiuced  in 
the  adult. 

This  species  is  the  most  abundant  of  the  labn>ids  inhabiting  Hawaiian  waters.  Numerous  speci- 
mens were  obtaine<l  by  Dr.  Jenkins,  and  a  yet  greater  nuni))er  is  in  the  present  collection  obtained 
by  us  at  Honolulu,  Hilo,  and  Kaihia;  and  by  the  .Wmtn^M  at  Honolulu,  Laysan  Island,  station  3881 
between  Maui  and  Molokai,  and  at  Tuako  lUiy,  Hawaii.     The  lish  is  not  known  to  occur  in  Samoa. 

JniU  duperrr^  i\\M\'  «V-  (trtimanl.  Voyage  «Ie  rrrunii-.  ZiniI..  '_n>,  p].  .Vi.  tifr.  -1.  1X124.  Sandwich  lalands. 

JuliM  Hrpff/ttmlif  Smilh  &  Swain.  I'm!'.  ('.  S.  Nat.  Mus..  V.  l*o>'J.  l.'ii'i.  Johnston  Island. 

nalattoma  pj/rrhorinrtuin  Jenkins.  Bull.  r.  .<  Fisli  <'oinni..  XIX.  lH«f9  ( .Kxm.  :ti».  19CN».  .M.  Ak.  7,  Honolulu.     (Type.  No.  6138 

L.  S.  Jr.  Univ.  Mus.;  Coll.  n.  |».  Jtnkins.  -. 
Jmlis dHptrrt i,  Sti'in«1arhn<T.  Denk^j.  Ak.  Wi^w.  Wim.  LXX.  VJW,  .'n**i  ■  lionolnlu  and  I^y.san). 
neUoMoma  dnperrry.  Jvnkin^,  Kull.  V .  S.  Fi<h  (Vimni..  XXII.  IVNrj  iS<>pt.  Zi,  IMOf.  4C3  (Honolulu);  Snyder,  op.  cit.  (Jan. 

19, 19(M.>,  &29  (Hawaiian  I<.lan(1>:  Ijiysan  NlHn«l  >. 

238.  Thalassozna  lunaris  (  Lin  mens  ^. 

Head  3.5  in  len^h;  depth  3.7;  eye  5  in  head:  snout  3.2:  preor!)ital  4.8;  interorbital  4;  D.  viii,  13; 
A.  II,  12;  s«-ale«  4-27-S.  * 

Rwiy  jrreatly  coin|»resse<l,  elon^rate;  (raudal  iH'diiiirle  deep;  d4»rsal  outline  evenly  cur\*ed;  vertical 
outline  slightly  le:*s  convex;  head  small,  mueh  lonjrer  than  deep:  siiout  rather  long,  conic;  jaws  each 
with  a  pair  of  stout  caiiine."^  in  fmnt  and  a  series  ot  shorter  (*aniniMik(*  tet'th  laterally,  growing  iaucces- 
sively  shorter  |)0.<»teriorly:  no  jxisterior  raiiine;  preorbital  moderately  deep,  oblique;  opercleand  pre- 
operc*le  smooth,  the  f«»rmer  ending  in  a  ))road  low  flap:  s<-ali*:^  hip^e,  thin,  and  leathery  on  eilges,  the 
surfac*e  finely  striate,  the  spares  In^tween  the  striji- with  (•rf>ss-markings,  giving  the  appearance  of  being 
covere<l  with  minute  si'alt^s;  si-aU-s  on  breast  and  nape  sf>mewhat  re<luced;  a  patch  of  8  rather  large 
scales  on  upi>er  end  of  operi-le,  rest  of  head  entirely  nake<i:  lateral  line  following  ciir\'ature  of  back  for 
19  or  ^Osi-ales,  then  In^ndin^  downward  2  rows  and  continuing;  to  luiseof  caudal;  |)ores  with  3  to  6  or  7 
branches;  a  low  sheath  <»f  scales  at  l^a^H'  of  dorsjd  and  anal:  small  scales  on  base  of  caudal;  fins  niod> 
erate.  orijnn  <if  dorsiil  slijrhtly  |M>sterior  to  Iw.'ie  of  iKfctoral;  dorsal  spines  rather  short,  the  longest 
alxmt  eipial  to  distance  from  tip  of  snout  to  middle  of  pupil,  dorsal  rays  slightly  longer;  anal  sinular 
to  soft  dorsal;  taudal  lunate,  the  outer  rays  phhIuokI.  their  len^h  nearly  twic(%  that  of  middle  rays; 
ventrals  short,  reaching  half  way  t«>  origin  of  anal;  i>ectoral  rather  long:  equal  to  distance  from  base 
of  ventrals  to  vent,  or  1.4  in  hi»ad. 

Color  in  life,  grt^*nish,  the  ImhIv  crosse^l  by  numeroiL^  narrow,  vertical  broken  orange  hands;  side 
of  head  and  snout  with  4  broad  bri;;ht-^reen  bands,  se]>arate<l  by  golden  intersiiaces;  the  first  green 
liaml  exten<ling  fn»m  eye  to  upi)er  end  of  giil-o(>enin};;  the  second  from  eye  across  cheek  and  opercle 
t4»  l)ase  of  ]>e<*toral;  the  third  from  me<lian  line  (»f  mandible  upwanl  and  backward  across  cheek  to 
e<ige  of  ofierde;  the  fourth  branchin);  from  this  at  it.*>  anterior  end  and  extending  backward  to  lower 
eilge  of  ^ill-o|>i*nin;;;  a  jiair  of  k*ss  di.stinct  gntMiish  lines  on  ine<lian  line  of  throat;  an  orange  hand 
across  si<le  of  snout  fn»m  mouth  to  eye,  continue«l  under  eye  with  the  thinl  orange  liand;  dorsal  fin 
with  a  yellow  l>iind  distally,  bounile«l  l)elow  by  a  narrow  Idue  line,  lieneath  which  is  abroailer  orange 
liand;  anal  oran^  at  liase,  ])ounde<l  by  a  narrow  blue  line,  lieyond  which  the  fin  is  greenish^yellow; 
(■audal  yellow,  the  pnNluce<l  rays  oran^;  (tectoral  dark  blue,  aluKist  black  distally,  the  base  orange, 
2  narrow  blue  striftes  on  breast  l)elow  {sectoral,  se{»arated  by  an  orange  inteivjiace. 

In  alcohol  thesi>  <f>lors  mostly  disapi^ear,  the  greiMi  stri])es  on  the  head  becoming  pale  blue  and 
the  orange  inters])a(vs  [mrplish  bn»wn;  dorsal  |iale  distally,  a  faint  nie<]ian  dark  line  beneath  which 
the  (*olor  is  {>ale  yellowish:  anal  similar,  the  l)asal  {N^rtion  more  greenish;  pectoral  with  an  oblong  black 
liar  fn>m  miildle  of  mi<ldle  rays  to  tip  of  longest  rays,  rest  of  fin  yellowish  or  dusky-white. 

We  identify  with  this  s|x*cies  a  single  s]iocimen  ( No.  0C{429)  6  inches  long,  olitained  at  Honolulo 
July  2(1.  It  agrees  well  with  Bleeker's  description  and  plate  of  Juth  luntiriM  (90,  pi.  33,  fig.  5).  Jordan 
an<l  Snyder  had  a  si»e<>imen  from  Jajkaii  which  they  identified  with  lAdfrut  luifmms  Solander,and  they 
ex[>resse«l  the  opinion  that  tluit  s|»e<*ies  might  lie  the  same  as  2>ilpnu  limanf  Linnieus.    The  original 
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desrription  of  L.  lniwrl»  is  not  sutticiently  full  to  enable  U8  to  settle  this  cuiestion  with  certainty. 
Jordan  and  Snyder  expressly  state  that  the  head  of  their  six^cimen  wa,*<  naked;  nnrn  has  a  patcli  iA 
\veIl-develope<l  scales  ujx)n  the  upper  limb  of  the  o|)ercle,  which  may  indicate  sfH'cilic  distinction. 
M()reover,  we  are  able  to  find  but  2  anal  spines,  a  character  in  which  it  differs  fn>ni  other  species  of 
ThaldMomn. 

Jxibrus  lunnru  Liiiiiii^UM.  SvRt.  Nat.,  E<1.  X,  2HC.  1758,  India. 

lAibrtuzeylonicnn  (Forster)  Pennant,  Indian  Zoology,  56,  pi.  16,  1790.  Ceylon. 

lAihnm  riridig  Blm-h.  h-hth..  VIII,  104.  pi.  2K2,  1797.  Japan. 

JuliJtlunan'*,C\iylQT  &  Valonciennes,  Hist.  Nat.  PoiHw.,  XIII,  409,  1839  (Massuali;  Siaui;  Ceylon;  Otaiti.  Java),  (iiinlher, 

Cat.,  IV,  180,  1862:  Day.  Fishes  India,  403,  pi.  m,  t\g.  1,  1877. 
JiUig  menu'cu^  CxwioT  &  Valenciennes,  op.  eit.,  415,  Seychelles,  Macao. 
Jiifinriritiiit,  Cuvier  «t  Valenciennes,  op.cit..  420  (Bourbi)n  Island). 
JhHh  mrrirnMi  Cnvler  ik  Valenciennes,  op.  cit..  421,  17;J7,  Ulea. 
iMbrnn  httrarnnf  Solander  Ms.,  Tahiti. 
JiUitf  liiffHcnut,  Bennett,  Z<m)1.  Beechey's  Voy.  Bloswim,  Fi.shos,  65,  pi.  xix,  fig.  2,  1S39  (Tahiti.  Riukiu;  after  Solander); 

BrevcH)rt,  Expe<l.  .lapan.  Fishes.  271.  pi.  viii,  figs.  3  and  4,  1856  (Nafa,  Okinawa  Island). 
ThaUi»»ofnia  lutrMcrns,  Jonlan  *  Snyder.  Proc.  T. S.Nat.  Mns.,  XXIV,  1902.  647  (Riukin  Islan<ls). 

239.  Tlialassonia  aneitense  ((Tiinther).     Plate  41. 

IIea<i  3.7  in  length  to  base  of  caudal;  depth  3.4;  snout  2.8  in  head;  eye  5.3;  intcrorbital  space  4; 
scjiles  26-11;  D.  viii,  13;  A.  ii,  11. 

Teeth  in  ])oth  jaws  growing  gradually  shorter  from  before  backward;  no  cn]argc<l  teeth  or 
canines;  heat!  smooth;  scales  smaller  on  breast  an<l  lielly  than  on  sides  and  back;  lateral  line  extend- 
ing along  fourth  row  of  whales  to  below  base  of  eleventh  articulated  ray,  where  it  b('n<ls  downwartl 
across  3  rows  of  scales  and  passes  along  middle  of  caudal  i>e<luncle;  first  dorsjil  spine  eijual  in  len^'th 
to  alxuit  two-thirds  diameter  of  orbit,  the  others  successively  longer,  the  last  being  l.(i  times  diameter 
of  orbit;  articiilate<l  rays  higher,  alxnit  twice  diameter  of  orbit;  anal  spines  rather  str(»ng,  the  first 
equal  in  height  to  third  dorsal  spine,  the  second  etjual  to  last  dorsal  spine;  dorsal  and  anal  rays  abinit 
e<]ual  in  height;  i)e<!t<>ral  1.4  in  head;  caudal  j^robablyHruncate;  ventral  2  in  head. 

(\)lor  in  spirits,  pale  brownish,  the  head  dusky  above;  2  dusky  bars  paasing  backward  from  ey<', 
the  lower  of  which  extends  toward  angle  of  opercle;  a  broa<l  semicircular  bar  exten<ling  from  ihin 
toward  eye  and  bending  downward  tx^) wan  1  lower  edge  of  oj^erde;  a  smaller  semieireular  bar  Ih'Iow 
the  latter;  scales  with  small  white  sjmt*!;  distal  half  of  jiectoral  blacki.sh,  the  color  fading  out  toward 
the  lower  eilge;  dorsal  with  a  dark  8i>ot  about  the  size  of  pupil  on  membrane  <»f  second  and  third 
spines.  Known  to  us  from  the  Hawaiian  Islands  by  only  one  specimen,  5.2  inches  long,  obtained  at 
Honolulu  bv  Mr.  Berndt. 

Jiiluf  nnritrnsiit  (Jiinther,  ("at..  IV,  1S3,  \Hi\2,  Aneityum.     (Coll.  Macgillivray. ) 

ThalaMoma  (tnfitnn»,  .Ionian  tfe  Snyder.  l*ro<'.  U.  S.  Nat.  Mus.,  XXVII.  1904.  943  (Honoluln). 

ThdloMtma  ajuitnms.  Fowler,  Proc.  Ac.  Nat.  Sci.  Phlla.  lyOO.  510  (Sandwich  l.siand.s). 

Oenns  167.  JTILIB  Cnvier. 

This  genus  as  here  understoml  differs  from  Curin  chiefly  in  the  more  elongate  IkmIv  an<l  <'speeially 
in  the  smaller  scales,  which  are  75  to  1>5  in  lateral  series.  In  most  siK»cies  the  anteri<»r  dorsal  spines 
are  slender  and  prolonged.  Brilliantly  colore<l  fishes  of  the  coral  reefs,  some  of  tln»  species  burying 
themselves  in  the  sand.  The  name  ./w/m,  originally  based  on  the  (iirelle  of  the  >Iediterranean  (./////« 
jnli»)y  has  Ikhmi  wrongly  transferrefl  to  the  genus  Thnhtmomn  by  Bleeker  and  by  (uinthiM-. 

Julitf  Cnvler,  R^Kne  Animal,  1st  ed.,  I,  2<n,  1H17  (ju/w). 

a.  First  2  dorsal  spine.**  longer  than  the  others,  the  first  1.4  to  1.8  in  head. 
6.  Scales  in  lengthwise  series,  fewer  than  90  (76  to  82):  posterior  part  of  body  with  violet  spots:  no  Mackish  vcrtinil  l»ars 
on  side  behin<i  pectoral, 
r.  Kye  8  in  head;  wah^  in  lengthwise  series  76;  iKxly  color  in  life  dark  reddish  bmwii:  a  <ieep  Krecn  (to»<s  bund  Inun 

dorsal  to  vent:  middle  line  of  throat  whitish:  pastcrior  violet  .sixits  blne-edgeil (Kiinmrd,  ]>  :>()'» 

cc.  Kye  7  in  head;  scales  in  lengthwise  series  82:  b<xly  color  in  life  brownish  orange  or  cinnamon  brow  n,  no  dccj.  ^'ntn 
cross  ban<l  from  dorsal  to  vent,  middle  line  of  throat  whitish;  posterior  vi<»let  s|H>ts  largt-r  ilmn  in  ;/<iiiininf 

and  CMlgcd  with  dark  violet luilrin  ninia   ]>  .5(».'» 

W>.  Scales  in  lengthwise  series  90  or  more  (92);  jH>sterior  part  of  bo<ly  without  violet  simUs,  ab<nit  s  blacki-li  x.riKnl 
crtw-sbars  on  side  behind  pectoral hinnnifi,  p.  306 
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an.  Firat  2  dorsal  spines  shorter  than  the  others,  the  first  one  ft  to  5.5  in  head,  aliout  equal  to  eye. 
d.  Eye  large,  alxMit  5  to  5.5  in  head. 
e.  Body  with  lonRitudina]  color  Iwrnds;  no  l»lack-l>ordered  white  areas  on  nose,  nape,  side  of  iMick,  or  caudal 

peduncle JlaroiuUnta,  p.  308 

re.  Body  without  loiijritinlinal  bands;  lilack-lM»rdero<i  white  arfa**  on  nose,  nape,  s  de  of  hack,  and  base  of  dorsal, 

and  on  top  of  caudal  peduncle gi'rnun'ii,  p.  308 

dd.  Eye  small,  about  H  in  head:  longitudinal  color-baiuls  pn'sent rydouxii,  p.  309 

240.  Julia  gaimard  Quoy  *&  (rjiimard.     ^'Ixpht.'^ 

Hesul  3.3  in  length;  depth  3.4;  eye  8  in  heiul;  nnout  2.75;  mouth  4;  interorbital  4;  I),  ix,  12;  A.  iii, 
12;  scales  ft-7G-27. 

Bmly  oblong,  eiongat^^',  deei>i>Ht  alK)ut  origin  of  anal;  head  longer  than  «leep,  pointed;  snout  long, 
profile  al)ove  straight,  i)ointe<l;  month  horizontal;  jaws  ecpial,  prcKiuced,  poinU^d;  lips  thick,  fleshy; 
teeth  largt*,  conic;  np|K»r  jaw  with  2  canines  in  front,  mandible  with  2  large .  canines  fitting  in 
between,  all  projecting  forward;  eye  sinall,  anterior  high,  margin  of  preoi)ercle  ne^irly  forming  a  right 
angle;  interorbitid  spa<'e  convex,  cicvatcj];  no.«trils  small,  close,  anterior  in  short  fleshy  tuV)e;  first  2 
dorsal  spines  longest,  anterior  l.r>  in  head;  longest  dorsal  ray  2.2;  caudal  roundcMl;  pectoral  1.4  in 
hea<i;  ventrals  long,  pointed,  3.7  in  body;  scales  small,  thin,  cycloid,  extending  well  out  on  basal 
|X)rtion  of  c^iudal;  lateral  line  high  along  back,  fallinj:  below  last  dorsal  rays  to  middle  of  side  of  caudal 
pe<luncle,  then  straight. 

Color  in  life  (No.  252,  (K  V.  Jenkins)  bright  red,  ])an(ls  on  head  and  chin  green;  a  greenish  verti- 
cal band  l)ehind  tip  of  pectoral;  axil  of  jK'Ctoral  dark  blue  with  green  and  yellow  l)order.  Another 
six^cimen  wa.s  (No.  03477)  reddish  brown,  rather  dark;  a  deep  green  cross  V)rand  from  dorsal  to  vent; 
stri|)es  on  head  clear  green,  the  lowest  from  lower  jaw  to  base  of  ventral  interrupted  in  certain  places; 
middle  line  of  chin  and  throat  w  hiti^h;  snout  tlesh-colonMl;  axil  of  }>ect<iral  black,  broadly  edged  with 
green;  posterior  half  of  body  with  small  blue-ed^^>d  violet  sjxtts  which  grow  larger  and  more  crow^led 
behind,  but  are  still  smaller  than  in  jmlcji,  rrium;  dorsal  scarlet,  crimson  at  base  with  fine  dots  of  violet 
here  and  there,  violet  striju's  above  the  last  at  edge,  the  mi<l«lle  one  broadening  and  lK*coming  green 
anteriorly;  caudal  golden,  orantrc  below;  anal  dark  crimson  with  a  blue  and  violet  line;  small  violet 
<lots  Ixdow,  and  larger  ones  on  oran«:e  distal  |)art  of  tin;  |)e('toral  crim.*Jon,  its  tip  orange;  ventrals  dull 
orange,  edged  in  front  with  flark  violet,  the  third  (long)  ray  green. 

Color  inalcohol,  dull  purplish  ]>rown;  head  palegrecnish  l)rown,  snout  pale  or  dull  brown;  several 
lines  and  spot ,s  down  mi<ldle  «>f  forehea«l;  a  brown  line  from  side  of  snout  to  eye,  continued,  broken 
alK)ve,  to  origin  of  dorsal;  brown  streak  behind  eye  tocornerof  oi>ercnlar  flap;  a  dull  blue-green  streak 
from  upper  lip  towanl  eye,  then  «lown  across  opercle  below;  a  <leep  blue  band  from  mandible  along 
side  of  breast  to  ba^^e  of  ventral;  chin  to  space  between  ventrals  deep  blue;  round  dark -e<lge<l  blue 
s|)ots,  small,  v(Ty  numerous  on  trunk,  esjM'cially  |>osteriorly;  dorsal  and  anal  bordenxl  with  gray 
brow'U,  with  3  narrow  dark  marginal  lines  ])arallel  with  edges  of  fins;  small  s|)ots  on  dark  bases  of  each 
dorsal  and  anal;  a  blue-green  sjM»t  at  base  of  each  dorsal  spine  and  most  soft  rays;  C4iudal  and  pectoral 
whitish  or  pale  brown;  ventrals  broadly  «bisky  on  outer  portion;  axil  of  pectoral  <leep  blue  black, 
e<lged  with  blue  and  blue  green. 

Described  from  an  exam]»le  (No.  ()25)  taken  at  Honolulu  by  tlie  Fur  Seal  Commission  in  1896. 

This  «pecies  is  common  alK)ut  the  reel's  of  Ifoiiolulu,  burying  itiH*lf  in  the  sand  when  at  rest,  with 
only  the  snout  and  eyes  visible.      For  this  reason  it  is  calle<l  A>//;,  lazy. 

Three  examples  were  obtained  by  Dr.  Jenkins,  1  by  the  A/hafross  in  IHOfi,  and  3  by  us,  1  of  them 
from  Ililo. 

Jidi*  (jaimnui  Quoy  <fc  Gaimard,  Voyaitre  do  ri'raiiit',  Z<m»1.,  lv..'..  pi.  M.  li^'.  I.  lx2\.  Sandwich  Islands;  Jenkinn,  Bull.  U.  S. 

FiHh  romm..  XXII,  1902  (Sept.  ?:J.  VMi),  KH)  dlondulu). 
Corit  gaimardi,  (iunther,  Ann.it  Ma^.  Nat.  Hist..  VIII,  Im.1.  W^l;  (iiinther.  Cat..  IV,  2(M,  l.Wi  (Siimlwieh  I.««land.s):  Fowler, 

Proc.  Ac.  Nat.  Sei.  Phila.  19<X).  MO  (S»in<lui(li  Islands). 

241.  JuUs  pulcherrima  ((iiinther).     '' ll'nuilen  Uddr     Plate  XXVII. 

Head  3.35  in  length;  depth  3.4;  eye  7  in  head;  snout  3;  mouth  4.4;  interorbital  3.8;  I),  ix,  12; 
A.  Ill,  12;  scalt^s  6-82-25. 

Body  elongate,  deept»st  almut  origvn  <)f  anal;  head  longt»r  than  deep,  i>ointe<l;  snout  long,  pointeil; 
mouth  horizontal,  jaws  pnxluceil,  etpial;  lips  thick,  fleshy;  teeth  conic,  directed  forward;  2  large 

F.  C.  B.  190&-20 
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canines  in  front  of  upper  jaw  directed  forward;  2  large  canines  in  front  of  mandible,  directed  ft)rward, 
fitting  in  between  upi)er  pair;  eye  small,  anterior,  high  in  head;  margin  of  preoperde  a  thin  fleshy 
flap;  interorbital  width  convex,  elevatecl;  nostrils  close  together  in  front  of  eye,  anterior  in  short  fleshy 
tube;  first  2  dorsal  spines  elongate,  first  longest,  1.4  in  head;  longest  dorsal  ray  2;  caudal  roundeil, 
4.25  in  body;  pectoral  1.4  in  head;  ventrals  long,  pointed,  3.75  in  body;  scales  small,  thin,  cycloid, 
extending  well  out  over  b&sal  portion  of  caudal;  lateral  line  high  along  back,  falling  below  last  dorsal 
rays  to  middle  of  side  of  caudal  peiluncle,  then  straight. 

Color  in  life  (No.  03475)  brownish  orange,  the  posterior  half  shaded  blackish  violet,  the  anterior 
half  shaded  on  salmon;  snout  bright  salmon,  median  line  deep  violet;  line  before  eye  and  above, 
extending  in  dots  to  front  of  dorsal  bright  violet,  the  lines  bordered  with  crimson,  especially  l)efore  eye; 
a  broader  crimson  l>and  behind  eye  edged  with  paler;  a  curved  \mnd  below,  similar;  throat  and  middle 
of  breast  violet  black;  axil  of  i)ectoral  jet  black  with  a  crescent  of  bright  green  alwve;  sides  of  body 
with  violet  blue  spots,  each  ringed  with  darker  violet  and  about  alike  in  size,  these  sjiarse  on  anterior 
half,  crowded  behind;  dorsal  bright  salmon-orange  with  violet-crimson  edged  spots,  violet  lines  and 
dashes,  and  steel-blue  edges;  caudal  clear  golden;  anal  salmon-orange,  very  bright  blue  spots  at  l»asi'; 
edge  blue  with  black  line,  the  middle  stripe  muddy  blue;  pectorals  bright  orange;  ventrals  orange, 
edge<i  with  violet  blue. 

Color  in  life  of  another  example  (No.  03380),  cinnamon-brown,  rather  darker  posteriorly,  bright 
on  head;  middle  line  of  throat  and  breast  livid  blue-brown,  with  a  broad  green-brown  Imnd  on  each 
side;  a  curved  brown  band  edged  with  red  from  angle  of  mouth  to  edge  of  subopercle,  another  from 
eye  to  opercular  flap;  a  dark  blue-black  streak  from  eye  backward  toward  front  of  dorsal  where  it 
breaks  up  into  spots;  a  dark  median  stripe  on  front  of  head;  side  of  body  with  round  violet  spots 
edged  with  blue,  much  more  numerous  and  brighter  posteriorly;  tail  golden  yellow,  unspotUxi;  dorsal 
orange-red,  violet  spots  at  base,  then  a  violet  line,  then  a  shade  of  lighter  orange  w^ith  a  blue-black 
margin;  a  dusky  blotch  at  base  of  first  dorsal  spine;  anal  colored  like  dorsal  with  a  row  of  curved 
violet  streaks  instead  of  the  stripe;  violet  sjwts  at  base  very  distinct;  jiectoral  red,  fading  to  yellowish; 
axil  of  pectoral  black  with  green  edge;  ventrals  yellowish  green,  the  long  rays  orange,  spines  violet. 

Color  in  alcohol,  dull  purj>li8h  brown;  head  pale  brt^wn,  snout  very  pale  or  whitish;  several  lines 
and  spots  in  single  series  down  middle  of  forehead;  a  brown  line  from  side  of  snout  to  eye,  continued, 
broken  al)ove,  to  origin  of  dorsal;  a  brown  streak  behind  eye  to  comer  of  opercular  flap;  a  pale  l)rown 
streak  from  upper  lip  toward  eye  then  down  across  opercle  below;  a  brown  band  from  mandible  along 
side  of  breast  to  base  of  ventral;  chin  U)  sj)ace  between  ventrals  with  blackish  streak;  round,  <lark- 
edgeil  blue  spots  on  tnmk,  most  numerous  posteriorly  and  on  tail;  dorsal  and  anal  whitish,  marginn 
narrowly  blackish  with  many  dark-edged  bluish  spots,  and  dusky  tinge  basal ly;  outer  jwrtions  of 
soft  dorsal  and  anal  each  with  a  narrow  dusky  line  parallel  with  margins  of  fins;  caudal  and  pectoral 
whitish,  latter  blac^kish  inside  at  base;  ventrals  whitish  with  dusky  edges. 

Described  from  an  exati^ple  (No.  05345)  from  Honolulu.  This  species  is  abundant,  found  with 
the  preceding  about  the  reefs  at  Honolulu  and  elsewhere  among  the  Hawaiian  Islarfds,  s{>ecimens 
having  })eer\  obtained  by  alK:)ut  every  collector  who  has  visited  those  islands.  The  localities  represented 
in  our  very  large  series  of  specimens  (45)  are  Honolulu,  Hilo,  and  Kailua.  These  examples  range  in 
length  from  5.4  to  11.25  inches.     Occasional  in  Samoa.  ^ 

Juli»/ormogm,  Blceker,  Nat.  Tijdn.  Ned.  Ind..  V,  1853, 169  (Macamar);  not  of  Bennett 

CorU/ormosut,  Bleeker,  Atlaj*  Ichthy..  I.  99,  pi.  19,  tig.  3. 1862 

Cnris  pulcherrima  Ganther.  Oat.,  IV.  200,  18G2,  Amboyna,  Tahiti,  Aneityum;  Steindachner.  Denkfl.  Ak.  Wiiw.  Wien.  LXX. 

1900.507  (Honolulu). 
Julit  ptdchtrritna,  Jenkins,  Bull.  U.  S.  Fish  C/omm.,  XXII.  1902  (Sept.  23,  1903),  460  (Honolulu):  Snydor,  op.  cit.  (.Ian.  19. 

1901).  528  (Honolulu). 

242.  JuUs  lepomis  (Jenkins),     ''llilulauwai;''  ''I'rhu,''     Fig.  131. 

Head  3.35  in  length;  depth  3.35;  eye  8  in  head;  snout  2.9;  mouth  4.5;  interorbital  4;  D.  ix,  12; 
A.  Ill,  12;  scales  8-92-:i5. 

Body  ovoid,  elongate?,  deepest  about  i>ectorat;  head  elongate,  nmch  longer  than  deep,  the  upi>er 
profile  convex,  swollen  in  front  of  eye  above;  snout  long,  blunt,  convex;  mouth  horizontal,  small; 
lips  thick,  fleshy,  broad;  teeth  large,  iK)werful,  conic;  2  lai^e  canines  in  front  of  each  jaw,  the  lower 
fitting  in  between  those  above;  eye  small,  well  anterior,  high  in  head;  nostrils  small,  anterior  in  very 
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short  tube;  opercle  with  wt'lUicvcli 
opines  elonicatr.  tlexiNe.  tlit^  tir^t  l< 
caudal  Hiightty  roundiil  poi'Itrriurly 
oci-iput  wry  Bmall,  h«ui  otliiTwis- 1 
peduncle  ))t^low  puc^terior  durinl  rai 

Color  in  life,  iireeii  wilh  IiIik'  ^^l 
H  bl*ckii<h  vertical  Ihp'  l>ehiii<l  [lei' 
oliv«  brown;  heail  nlive  irray  witli 
drab  olive  spot?;  fins  (trwni^li  r'ky- 
simiUu-.  more  blue. 

Another  nearly  fiwheianiiilei 
7  or  fi  darker  cliort  cniss-lar!i;  lii«i 
o|ien^lar  flap  briiihl  blue  wit  h  |>a1i 
or  lilotche.lwilh  nlive,  i,'ri-.>Mi-li.  ^ 
blotches  oi  hriiiht   blue  .■■(.•(■aratnl 


r>pe<l  lla]>  (HR'tiTioHy;  interorliitaJ  Hpace  hij;h,  convex;  firet2dorHil 
ingi'r,  1.S  in  hi-ad:  (bird  anal  fpine  lnn^Ki't,  4;  longest  anal  ray  2.3; 
:  [HH'1<ir:<t  rather  iiburt.  1.5;  ventral  1.7;  nialee  trniall,  thin.  tho«>e  on 
lake-h  Utrr^l  line  rather  indii-tiuct.  ruunin)cdown  on  ddeoC  caudal 

liaiW:  'ijKTi'nlar  ;-)Hit  deep  blue,  blackish  before  and  behind;  abont 
toril;  bui'li  very  );reeu.  middle  and  alon^  lateral  line  tinged  witb 
^i|■Jtli  and  niiliatiiiB  lines  of  cli'sr  blue;  throat  and  breast  blue  with 
bine  iiiarke<l  with  olive;  pectoral  olive  tinjred  with  bluish;  ventrala 

No.  ii;S:U4  I  with  tn'neral  color  briicht  blue;  side  hack  of  pectoral  with 
1  [uilt-  bliit'  u'ilh  numerous  blnish-white  spots  about  MKe  of  pupil; 
'  iniin-'i'i-^.  yelli.w  i-fterinrly.  brmvn  in  front;  dornal  vermiculated 
ind  hrii.'lii  lihii-:  r-iindul  rliriy  blue;  anal  with  irre^ilar  iipots  and 
ii.>li.yt-IUiw;  jB-ctnral  bluish-olive;  vent isis  pale  olive;  iris 


yellowish.     I  iiic  exiiiu]. 
center;  jjolden  markinis 

Color  in  alcohol.  <lull  yyiryU 
and  blotches;  o[*ri  iihir  Hap  Khi 
[lecloral;  vertii-al  lin^  ara.u-li.  ni 
[lortionH  of  fin^;  a  Urirt'liUiki^li 
^rayi^li.  the  former  varitinitnl  vi 
nt'w-rilie'l  fn}[n  an  e\:nii|ile 
This  i->  the  lart.-eT<t  iind  ■•m-  < 
Been  in  the  market.-  "f  Hniu'lnlii 
length  from  i:i,7.i  t' 

Vnir.  Mm.  > 


■hw. 


Fi^iriL-  nnt  unite  Accur&le  In  propoitloiul 
'H-ular  d[H>t  shaile^l  with  deep  bluish,  palest  i: 


iind  cht^t  [uarke-l  with  broad  pale  short  linea,  spots, 
'o-liJTid;  short  blai'ki.^h  oblicjne  lines  on  side  beyond  tip  of 
III  piilv  bluish  blotches  anil  spotc,  must  numerous  on  rayed 
•liiiiil  -iToiii!  and  tbinl  ilorsal  spines;  [lectoral  and  ventral 

'.I.  from  llonolnhi. 

nd^>n.i-^1  of  the  [uany  shore  tishes  of  this  firoup.     It  is  often 

ve  11  fxaniiiles  from  Honolulu  and  I  from  Hilo,  ranging  in 


(Type.  : 
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243.  Julis  flavovittata  Bennett.     Plate  XXVIII. 

Head,  measurefl  to  end  of  opercular  flap,  8.12  in  length;  depth  4;  snout  3.3  in  heail;  eye  5.5;  I). 
IX,  12;  A.  Ill,  12;  scales  7-88-27. 

Color  in  alcohol,  white  with  black  longitudinal  stripes.  A  black  stripe,  pointe<l  anteriorly,  broken 
and  irregular  posteriorly,  extends  from  middle  of  snout  to  end  of  dorsal;  a  second  runs  from  tip  of 
snout  through  eye  to  base  of  caudal,  where  it  is  connected  with  the  one  on  opposite  side  by  a  band 
passing  over  the  caudal  peduncle;  a  third  extends  from  lower  jaw  over  base  of  pectoral  to  base  of 
caudal;  a  fourth  passes  from  throat  to  end  of  anal;  breast  and  belly  dusky;  dorsal  black,  edged  with 
white,  a  few  white  blotches  along  middle  of  fin;  caudal  white  at  l)ase  and  on  margin,  mi<ldle  of  fin 
with  a  black  lunate  band;  anal  black,  Ix^nlered  with  white;  pectorals  white;  ventrals  dusky  at  hsL^M^; 
a  posterior  canine  tooth  present. 

This  species,  described  originally  from  the  Hawaiian  Islands,  was  not  obtaine<l  by  us,  but  1  spetri- 

men,  1.8  inches  long,  was  taken  by  the  Alftafrftfts  ai  I^ysan  Island. 

Julig  JUivm*itUUuit  BennQtt,  Zool.  Joiim.  Lond.,  IV,  36. 1829,  Sandwich  Islands. 

rY)rM>lrii'mi'tfa/a,(;unther,CHt.,  IV,  205,18ri2(Bennett'H  type):  Fowler. Pmo.  Ac.  Nat.  Sci.Phila.  1900,  511  (Sandwich  Islands). 

JulUfiaimHttata,  Snyder,  Bull.  U.  S.  Fish.  Comm.,  XXII.  1902  (Jan.  19,  19(V4),  fi28(LayRan  Island). 

244.  Julia  greenovii  Bennett.     Plate  XXX. 

Head  3.4  in  length;  depth  3.7;  eye  5  in  head;  snout  3.5;  D.  ix,  12;  A.  ir,  12;  P.  12;  V.  i,  5;  C.  14; 
scales  6-78-21. 

Body  short,  cxjmpressed,  and  fusiform;  dorsal  outline  regularly  and  evenly  arched  from  tip  of  snout 
to  origin  of  dorsal  fin,  thence  very  slightly  convex  to  base  of  caudal;  ventral  outline  about  evenly  con- 
vex throughout;  caudal  peduncle  compressed,  the  least  depth  less  than  snout  and  eye;  head  small, 
thin,  and  pointed;  snout  pointed;  mouth  small,  nearly  horizontal,  the  jaws  equal;  maxillary  short,  not 
reaching  orbit,  its  distal  end  wholly  conceale<l  under  the  broad,  thin  preorbital;  upjwr  jaw  with  a  ])air 
of  slender,  projecting  canines  in  front,  and  a  series  of  short,  close^set  teeth  on  side,  the  anterior  one 
somewhat  enlarged  and  canine-like;  no  canine  at  angle  of  mouth;  teeth  of  lower  jaw  similar  to  thoso 
of  upper;  eye  small,  wholly  in  anterior  half  of  head;  interorbital  space  moderately  wide,  convex;  gill- 
membranes  unite<l  to  the  isthmus;  opercle  en<ling  in  a  long  thin  flap.  Origin  of  dorsal  fin  in  vertical 
at  base  of  pectoral;  dorsal  fin  low,  the  rays  and  spines  of  approximately  equal  length,  the  last  spine 
about  3.2  in  head,  the  last  ray  about  3;  oiiudal  rounded,  the  middle  rays  about  1.7  in  head;  anal  simi- 
lar to  dorsal,  its  origin  under  base  of  first  dorsal  ray;  pectoral  aV>out  1.7  in  head;  ventral  [K>inted,  its 
length  1.6  in  head.  Scales  very  small  and  smooth;  head  entirely  naked;  lateral  line  strongly  arohed 
above  the  j>ectoral,  then  closely  following  outline  of  back  until  under  tenth  dorsal  ray,  where  it  In^nds 
downward  to  median  line  of  side  and  continues  thence  to  base  of  caudal. 

Color  in  life,  rich  bloo<l-re<l,  faintly  tingeil  on  lower  parts  of  head,  at  base  of  pectoral,  and  slightly 
on  middle  of  side  with  yellowish  or  orange;  top  of  snout  with  an  ovate  or  oblong  white  area  surroniuled 
by  a  narrow  black  border;  a  similar  white  sa<ldle  across  nape  at  posterior  Ijorder  of  eyes;  a  diamond- 
shape<l  white  spot  on  side  and  lyase  of  dorsal,  extending  upon  lower  part  of  fourth  to  sixth  menibmiu's 
of  spinous  dorsal;  another  roundish  white  spot  on  side,  extending  from  just  below  lateral  line  upwanl 
\\\ycM\  seventh  and  eighth  interradial  dorsal  membranes,  alx)ut  one-half  the  spot  l)eing  uix)n  the  fin; 
a  white  saddle  on  middle  of  caudal  peiluncle:  these  5  white  spots  each  with  a  distinct  black  lyordcr, 
the  one  on  cautlal  peduncle  not  well  define<l;  caudal  peduncle  with  a  large  diffuse  brownish-black  area, 
breaking  up  into  small  specks  at  the  edges,  especially  anteriorly,  and  overlaid  with  small  sky-blue 
s|x>ts,  largest  and  most  distinct  in  the  center  and  jxwteriorly;  dorsal  fin  rich  red,  the  spines  with  slight 
yellow  tinge,  the  rays  bluish-white,  a  narrow  black  l)order  full  length  of  fin,  slightly  broader  poste- 
riorly; a  large  oblong  bluish-black  spot  on  last  2  dorsal  membranes,  the  2  white  spots  on  side  involv- 
ing lower  portions  of  membranes  between  fourth  and  seventh  spines  and  between  seventh  and  ninth 
rays;  caudal  fin  brownish-yellow,  lightest  toward  tip,  re<ldi8h  at  base,  and  cro88e<l  near  the  middle  by 
2  series  of  oblong  black  spots  on  the  membranes,  those  of  the  inner  series  the  larger,  the  2  series 
parallel  and  curving  distally;  anal  similar  to  dorsal,  with  a  narrow  black  bonier,  but  without  spots 
anywhere;  jxictoral  lemon-yellow,  washed  with  refldish  on  l)asal  jv^rtion;  ventral  yellowish,  washe<l 
with  re<ldish  on  proximal  portion,  the  outer  two-fifths  sky-blue,  darkest  at  tip. 
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In  alcohol  the  bright  colore  all  fade;  general  color  grayish-yellow,  darkest  on  nape;  jaws  and 
lower  parts  of  head  pale;  breast  and  isthmos  dark;  the  4  white  saddles  on  back  and  Ppot  on  nose  plain 
white,  each  with  black  bonier;  side  of  caudal  peduncle  rusty  black,  the  bine  faded;  dorsal  and  anal 
fins  white,  each  with  a  narrow  black  border,  the  former  with  an  oblong  black  spot  on  last  2  membranes; 
caudal  white,  rusty  at  base,  crosseil  near  the  middle  by  2  parallel  series  of  black  spots,  those  of  inner 
series  largest  and  practically  continuous;  i>ei*toral  and  ventrals  pale. 

The  above  desiTiption  is  from  a  spei-imcn  (No.  274.S)  8.5  inches  long,  taken  in  1902  by  Dr.  Jordan 
at  Apia,  Samoa.  The  colored  painting  by  Kako  Morita  is  from  color  notes'and  sketch  from  the  live 
fish  by  Dr.  Jordan.  The  original  type  i<i>ecimen  came  from  Hawaii,  but  none  has  since  been  reported 
from  those  islands. 

Juliggremorii  Bennett,  Zoul.  Jouni.  London.  IV.  IM**J.  37.  Sandwich  Islands. 
Jitlis  leHCffrhynehiu  Bleoker,  Act.  Soc.  J?fi.  In«l.  Nwrl.,  I.  ls.V».  o7.  Manado. 

Oorit  ifirenouffhii,  QQnther.  .\nn.  &  Mag.  Nut.  Hi>t..  VIII.  istii.  3s7  nio  Imrality):  Gilnther.  Cat..  IV, 'JM,  1SG2  (SandwIcL 
IflUndif). 

245.  Julis  eydouxii  CuvitT  vV  ViiU-ncitMiiu':^.     *'//i7m."     Plate  XXIX. 

Head  3.1  in  length;  depth  :J.2;  eye  H.2  in  head;  guout  2.8;  mouth  3.6;  interorbitcl  4.7;  D.  ix,  11; 
A.  Ill,  12;  scales  8-81-31. 

Body  elongate,  coiiii>rv»H^><l,  ^reato.^'t  dt'pth  at  iM^inniii^  of  anal;  head  elongate,  pointed,  its  depth 
1.4  in  its  length;  upi>er  pmfile  of  liead  nli^htly  c^mvex;  nnout  compresBe<l,  2.8  in  head;  month  rather 
long,  horizontal,  the  corner  slipping:  uink*r  pri'orbital  sheath;  li|w  thick,  fleshy;  teeth  powerful,  conic; 
2  produced  strong  i-anint^  in  front  of  eacli  jaw,  those  <>n  inandil)le  largest  and  fitting  in  between  upper 
pair;  jaws  pointtnl  and  prrxliictNl;  eye  small,  anterior,  hijj:h  in  head;  pn.H>j)ercle  with  thin  convex  edge; 
interorbital  width  convexly  elevatcMl:  nostrils  elose  tojrether  in  front  of  eye,  anterior  in  short,  fleshy 
tulH»;  last  <lorsal  spine  3.3  in  hea«l:  longt>st  dor^^d  ray  2.r>;  anal  spines  graduated  to  last,  which  is 
longest;  anal  rays  lon^^er  than  spines,  longest  2.4  in  head;  caudal  broatl,  margin  a  little  convex,  1.4  in 
head;  pectoral  with  up{>er  niys  lon&rc^st,  l.^i;  ventnil  ]>ointe4l,  not  reachinganus,  2;  scales  small,  cycloid, 
rather  thin;  head,  except  on  <M-cipiit,  naki^l;  small  .scali*s  only  on  l>ase  of  camlal,  none  on  vertical  fins; 
lateral  line  high,  concurrent  with  hack  till  Inflow  last  dorsal  rays,  then  running  down  and  along  middle 
of  side  of  caudal  m^luncle. 

Color  in  life  (No.  ()2SH>4),  up|)i'r  half  of  side  with  a  bniad  lake-purple  stripe,  divided  for  ite anterior 
two-third.s  into  2  ))y  a  narrow  pale  lemon  stri{K.%  which  l)egins  <»n  snout  and  extends  across  head  jost 
above  eye  to  U'lieath  fifteenth  <lorsal  ray;  a  narn^w  stri|>e  of  lake-purple  at  base  of  dorsal  separated 
from  the  broad  .^tri|M'  hy  a  somewhat  wider  fiale  lemon  htriin*,  which  begins  on  nape  just  above  posterior 
riin  of  eye  and  unites  with  the  yellow  of  caudal  ]>e<iuncle,  the  l)road  lake  purple  stripe  narrowly  bor- 
derer! below  by  rosi'-i»iiik,  helow  which  is  a  narrow  yellowish-white  line,  narrowest  and  best  defined 
on  cheek,  broadest  and  most  yellow  on  po.^'terior  third  of  Inxly;  lower  half  of  side  rose-pink,  whitening 
below  and  somewhat  yellowish  on  caudal  [Kihinde;  a  broad  brick-reil  striiie  from  snoat  through  eye 
to  upper  eilge  of  o|H*rcle;  o{)ercular  tlap  li^ht  grtHMiish  anteriorly,  then  black,  then  pale  on  posterior 
border;  chei*k  and  lower  half  of  head  riMldish,  mixe<l  with  lemon;  dorsal  black  and  brownish-red,  with 
narrow  white  lH>rder,  and  a  series  of  lar^e  mundish  chrome-yellow  s{iots;  a  black  ocellns  on  second 
dorsal  ray  and  its  membrane;  ba.<e  of  raudal  yellowish-white,  foIloWed  by  a  broad  purplish-black 
lunate  bar,  anteriorly  with  a  yellowish  streak  and  ]M)steriorly  by  white,  which  is  broadest  at  the  ooter 
angles;  anal  lake-reil  with  yellow  stKits  at  bases  of  spines;  the  last  ray  yellow,  fin  becoming  blacker 
toward  edge  and  lx>rdere<l  narrowly  with  white;  f»ectoral  i>a]e,  slightly  yellowish  at  base;  ventrals 
white,  anteriorly  e<lged  with  vermilion. 

In  another  example  (No.  05325)  there  is  an  indistinct  brown  band  along  middle  of  side  from 
{lectoral  to  Ijase  of  lower  caudal  rays. 

Color  in  alcohol,  {tale  brownish  white;  Inick  with  3  blackish  brown  longitudinal  bands,  first 
beginning  on  side  of  snout,  narrow,  nmning  along  Imse  of  dorsal,  and  continned  as  broad  crescent 
across  caudal;  altove  and  liehind  eye  it  gives  out  a  ser-ond  liand  which  joins  the  lowest  near  descent  of 
lateral  line;  lowest  or  third  l>and  broadest,  l)eginning  on  side  of  snout,  nmning  through  eye  across 
open-le  above  to  base  of  upper  (*audal  rays;  black  spot  on  open'ular  flap;  dorsal  and  anal  blackish 
brown  with  narrow  white  edges,  the  former  with  median  series  of  whitish  spots;  anal  blackish  brown 
with  median  longitudinal  dark  band;  pectorals  and  ventrals  pale  like  belly. 
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This  large  and  brilliant  si)ecie8,  descritel  originally  from  these  ialatids,  is  very  common  in  the 
markets  of  Honohilu  and  Ililo,  from  which  places  we  have  numerous  Hiwciineiis  5.8  to  15.75  inches 
long. 

JuliseydotixiiCu\'n:r&\&\cnciiinne»,  IIKst.  Nat.  PoisH.,  XIII,  455,  1839.  Sandwich  Islands;  JonkinM.  Bull.  U.  S.  Fish  Comm., 
XXII,  1902  (Sept.  23,  1903),  4C1  (Honolulu):  Snyder,  op.  cit.  (Jan.  19.  1904).  52«  (Honolulu). 

Oenat  158.  C0BI8  LactfpMe. 

Body  compresseil,  oblong,  covereil  with  moderate  or  small  scales,  60  to  60  in  the  lateral  line; 
head  scaleless;  lateral  line  not  interrupted;  posterior  canine  t^>oth  al)sent  or  not;  dorsal  ix,  12;  anal  m, 
12;  anterior  dorsal  spines  usually  produced  and  flexible;  caudal  rounded. 

Polynesia,  the  sjiecies  few;  deei)ly  colored  fishes  of  the  coral  reefs. 

The  genus  Cons,  as  understood  by  Giinther,  differs  from  Ifaiich(ervit  in  its  small  scales.  It  com- 
prises a  great  variety  of  forms,  and  is  divisible  into  6  well-marked  genera  or  sul>genera,  as  follows: 

<i.  Scales  in  lateral  line  50  to  85. 

b.  Piwterior  canine  obsolete;  hea<l  naked;  cau<lal  rounded;  scales  60 (hrig,  p.  310 

IM).  P(»sterior  canine  present. 

c.  Head  with  a  patch  of  .scales  behind  the  eye:  caudal  rounde<l;  .scales  50 (PphthalmoUpLs,  p.  310 

cc.  Head  entirely  nakc<l. 
d.  Caudal  rounded  or  truncate. 

c.  Scales  55  to  65 Jlrmicuruf,  p.  310 

C€.  Sc!h1c«  70  to  85 JhIU.  p.  3»>l 

dd.  Caudal  forked,  the  lobes  much  pro<!uced  in  the  adult;  scales  Ti Pmndtn'ortK,  p.  310 

(Ui.  Scales  in  lateral  line  about  120;  body  oblouK;  head  naked;  no  posterior  canine IIiti()<jijmti(t»in<,  p.  310 

Of  these  groups  we  here  recognize  Coris,  JuliSj  OfdhalmolejtU  {Ihieolata),  afld  llohgymuomu*  {/(isci- 
atus)  as  distinct  genera.     It  is  not  unlikely  that  Pseudororis  (heteroptera)  is  entitled  to  similar  rank. 

Cktrus  Lact'pdde,  Hist.  Nat.  Poiss.,  Ill,  1801,  96  {aygula). 

JlemicorU  Bleeker,  Consp.  Gen.  Labr.  in  Versl.  Kon.  Akad.  Wet.,  XIII,  1862,  99  { Halichixres  variegntug),  Bleeker,  Phk-.  Zool. 
Soc.  London  1861,  410-413;  Bleeker.  Atlas  Ichthy..  1. 105,  1862. 

a.  Scale  50  to  65.    Colors  bright. 

b.  Finit  2  anterior  spines  removed  from  and  longer  than  the  others:  bo<ly  deepest  about  over  middle  of  pectoral. 

c.  First  dorsal  spine  considerably  produced,  its  length  much  less  than  2  in  head;  eye  small,  6.1  in  head...^<(/;(VMi,  p.  310 
cc.  First  dorsal  spine  not  much  produced,  considerably  over  2  in  head;  eye  larger,  5.4  in  head rosea,  p.  31 1 

bb.  First  2  anterior  spines  not  removed  from  or  longer  than  the  others,  rather  shorter;  body  deepest  aljout 

over  origin  of  anal n  niu^ta,  p.  312 

aa.  .Scales  60.    Color  chiefly  blackish ayijula,  p.  313 

246.  Coris  ballieui  Vaillant  &  Sauvage.     Plate  XXXII. 

Head  3.5  in  length;  depth  3.4;  eye  6.4  in  head;  snout  2.8;  mouth  5;  interorbital  5.2;  I).  i.\,  12; 
A.  Ill,  12;  scales  5-53-18. 

Botiy  elongate,  oblong,  deei^est  alxjut  middle  of  pectoral;  head  longer  than  det^p,  pointt^l;  snout 
long,  pointed;  mouth  horizontal,  upi)er  jaw  slightly  pnxiuced;  lips  thick,  fleshy;  teeth  strong,  conic, 
directed  forward;  2  large  cunines  in  front  of  each  jaw  directe<l  forward,  those  on  mandible  fitting  in 
l)etween  upper  pair;  eye  rather  large,  posterior  rim  about  middle  of  length  of  head;  preopercular  flap 
thin;  interorbital  width  elevated,  convex;  nostrils  close  together  in  front  of  eye,  anterior  in  short 
tube;  first  dorsal  spine  elongate,  filamentous,  3.7  in  body;  longest  dorsal  ray  2.2  in  head;  third  anal 
spine  longest,  4.3;  longest  anal  ray  2.25;  caudal  rounded,  1.6;  ventrals  long,  pointe<l,  1.7;  scales  rather 
large,  thin,  cycloid;  lateral  line  high  along  back,  descending  below  last  dorsal  rays  to  middle  of  sides 
of  caudal  peduncle. 

Color  in  life  (No.  03260)  light  olive-brown,  with  a  silver  streak  on  each  row  of  scales,  about  22  in 
number,  some  scales  with  a  light  bluish-green  central  spot  forming  irregular  striix*s,  the  one  a})ove  lat- 
eral line  most  distinct,  the  intersi>aces  forming  golden  stript»s;  l>ehind  tii»  of  pectoral  alnjut  5  short 
vertical  irregular  bars  of  golden,  alternating  with  violet,  l^ehind  these  faint  violet  stripes  alternating 
with  3  golden  <mes;  base  of  anal  violet;  breast  and  iK'lly  white;  head  golden  olive,  with  blue  dashes 
and  stripes,  2  across  lower  jaw  meeting  to  surround  a  white  area,  2  Ixdiind  the.se  acro.«s  \in'-  and  sub- 
oi)ercle;  first  dorsal  spine  dusky,  a  jet  black  blue-edged  sjh it  l>ehind  it;  dorsals  with  I  broad  and  ;i 
wavy  narrow  strii^es  of  sky  blue,  with  golden  interspaces;  caudal  golden  yellow,  with  5  sky-blue  wavy 
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rrrM^Mn;  muI  lik«  iloraal,  the  banila  inivriurly  iiarallvl  with  the  uuuKin.  poeleiiorlf  mnaing  upwanl 
anil  baukwanl;  ptMitond  pale  yelluwbih.  thv  base  ilu^y;  wntnils  reddish,  the  ooter  nj  dnaky;  ilia 
orsnge  pink. 

Color  in  olouhol,  tiull  bniwn,  eiile  with  narrow  loni^itudinal  dull  pntpliah  brawn  linei,  broadeot 
on  back;  head  brown  with  Itsaiten  streak  fmm  curuer  uf  mouth  to  eye,  another  fnim  comer  of  month 
back  over  preopercle)  and  still  others  below  vyc,  on  o|>crcle,  anil  mandible;  rertical  floa  pak  gnyieh, 
dorml  with  blackish  spot  at  bases  l>elw<¥ii  lirrt  2  Hpinw;  spinous  dorsal  fpraj  with  3  narrow  pale  or 
light  gmy  lines  on  otit«r  portion,  below  which  an'  tiray  blotches  and  lon^tndinal  etreaks  of  gray;  anal 
gray  with  oblique  whitish  croMbarx:  cau<lal  tcray  with  darker  blackish  edged  vertical  craaa  banda; 
pectoral  and  Tentrals  pale,  the  latter  with  durky  e<lice>'. 

Described  from  an  exampl*^  ( Ni>.  iViS2>i  I  from  llomilulu. 

Rather  i-onmion.  Dr.  Wnoil's  Hfinolulii  oil  left  Ion  contained  1  specimen,  and  we  obt^ned  13 
at  Ilonolnln  and  3  at  Hilo.  The  .l/'xrfnw  al^i  i^'urtnl  s[>ecimens  at  Honolulu.  The  namerooa  qted- 
loens  ezamlneil  ranjte  in  lentcth  fniui  i>.5  In  1 1.5  int-lie.-'. 

0>ruhalt4eni\ttlliuitii:^<\v<uf,:  K.-r   Muv  Z<>>1  .  111.  I""-.  :^\  Sandwich  IiUnda:  nol  Jalii  ba/Ueai  VmiUmnt  ^Bunngt. 
tbri)  d-ViiHubimfH  Sleinilai-hiHT.  lii'iiks.  .Ik.  Wi".  Wii'ii,  LXX.  l-Mo.  :in.  txf.  V.  Hk.  1.  HMMlnla. 
Ilrmi<BrUbaiaieKi.]i:aklla.Kun.  l.  s.  Fisli  l'i>ium..  XXII.  I'Jir.- il^vpl. -.a.  1IIU3>.  WI  iHtmululu). 
ilcMicoriabaJlinil.  SD>-diT.  op.  rlt.  iJiiti.  t'.'.  I'JUU.  TO*  iHnnuiiiloi. 

247.  Coria  roaoa  Viiillaut  \  ^nuvufn-.     "  WnlamalaHfi."     Fig.  133. 

Ilewl  3.35  it)  lenirth;  .k-|.lb  2-7.i:  ey.-  .1.4  in  lieail;  sn.iut  2.8;  mouth  1.7;  mteroTWtal  4.6;  D. 
II,  12;  \.  ill,  12;  «■»!«'  .>-.^H«. 

Body  elon^Mte,  nbhint.',  <ln'|><-^t  alxmt  iiiiililk-  •>(  [leclonil;  hcail  longer  than  deep,  pointed;  snont 
long,  pointed ;  mouth  borizuiitiil,  jiiu'i<  pnulm-iil.  tijiul;  li)K>  tliick.  tleshy;  teeth  conic,  atronfc  directed 


Fio.  13S.— <.Virj 


forwanl;  2  lat^  itiiiiiit^  In  front  of  ii|i|K'r  juw  ilinx-teil  fontartl;  2  lar)te  caninefi  in  front  of  mandible 
directed  forwanl,  titling  in  lieluef  ii  ii|i[>(t  [Kiir;  rye  rather  laixe,  h^h,  a  little  before  middle  of  bead; 
pruoperuular  flap  rounded,  the  marvici  lliiii:  iciterorbital  width  elevate<l,  convex;  nostrils  close  together, 
anterior  in  short  lulie;  first  doival  i<iiiiii'  loiiKCf^t,  2.8  in  head;  louKest  dorsal  rsys  abont  middle,  2.1; 
third  anal  spine  3.75.  lunjcext:  middle  .inal  rays  lon^.'eyt.  2.3:  caudal  rounded,  1.6;  pectoral  pointed, 
1.6;  ventral  pointeil,  l.K;  ventral  s|itne  weak.  2.3  in  lon);e«t  or  first  lay;  auales  rather  large,  thin, 
cycloid;  lateral  liite  hitih  along  back,  deeeenilinK  below  jioelerior  dorsal  rays,  then  ranning  alcxig  mid- 
dle of  i>ide  of  cauilal  [leiluni'le. 

Color  in  life  (No.  03268),  bright  brownish  pink,  a  large  golden  arcaabove  pectoral;  sidcwithabont 
24  mrly  while  i>treaki)  running  alun^  rows  of  sraltx.  tbeee  yellow  in  the  golden  area,  the  streaka  above 
lateral  line  most  distinct;  heail  golden  olive,  with  i-ogue  bluish  shadee;  upper  part  of  operde  bright 
yellow,  bluish  shades  placed  much  an  in  '.'.  hnUieni;  a  bluish  streak  from  eye  to  firet  doraal  biniw;  do 
btaek  spot  on  front  of  dorsal;  iris  red;  dorsal  with  a  row  of  bloish  apota  at  base,  a  txoKl  blue  tMnd  joat 
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bvlow  tlit^  miilille,  a  niirrow  )>lii>'  liaiitl  alxtve  it,  the  litiDihiTu-iat'  ffiiMen;  CAnilal  koMi'ii  witli  ;i  narrow 
pale  hhiiBli  luindB;  anal  violi^tat  Imw,  thtn  jfoldfii,  tlienu  viiitet  Btrii>e,  otliiTwim;  (^liluii;  iH-lniid  iiiid- 
dle  uf  aiial  violet  i<treak8  run  i>1)lic|aely;  {HH-toral  ]>ale  yi^llciwisli;  veutralK  mldisli. 

Anotlier  example  (No.  0:U10)  h  richer  tvd,  the  yvllon-  or  golden  area  atiovi.>  |H.fti>ral  abnent,  the 
curly  white  Btriiies  most  distinct  on  luider  iiart  of  eiile;  only  lipH  of  liret  dorsal  meinlirane  black,  i-Ap: 
uf  tin  with  ilaalie*)  of  bluish  purple. 

Color  in  aluohol,  dull  brown,  many  narrow  brown  lineN  lon^tiulinatly  alou);  fiili';  linul  uniform 
dull  brown  with  indiHtiiuit  darker  <.'[>liirp<l  i>attem  phown  in  Hftiire  uf  C.  liiUieiii  by  Steimlaitliniir;  fin:< 
Iiale  brown,  inarf^nat  or  outer  portion  of  ilorxal  witli  4  narrow  pale  brown  lon^^itudinal  lint»;  anal 
nnifonn  |>alo  brown;  laudal  {Hile  brown  with  3  or  4  inilistintt  )iale  croft'lnra  at  iNUiei  ]H-ctoraliH  utnl 
and  ventralH  pale  uniform  brown. 

Deevribed  from  an  example  (Nn.  2552)  l&ken  at  Honolulu. 

This  species  in  near  Corii  liaUifui  Itdiffers  in  having  the  firat  iloreal  Hpine  Mhort,  the  color  |>aicr, 
and  the  niarks  nn  Btial  and  inuilal  indiatini-l.     Kather  coninion  at  Honolulu. 

We  have  20  specimens,  17  from  Honolulu  and  3  from  Hilo,  «.5  to  10.4  inches  loiij:, 

ich  Idaadi. 
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248.  CoriB  vanuate  Vaillaiit  &  Sauvage.     Plato  X.VXI  and  Fi^.  i:i». 

Hewl  3.5  in  length;  depth  3.4;  eye  5.7  in  head;  Hnout  3.2;  mouth  5;  interorbitul 'i;  ]^.  rx,  Vi 
111,12;  BcaleM  5-52-17. 

Body  elonj^te,  coinprexseil,  cleo]ieat  aluut  oritjin  of  anal;  head  much  loUKer  lliaa  hiiih,  |H>ii 
anout  long,  jaws  i)roduceii,  eiiiial;  mouth  Mniall,  horizcmtiil ;  liiis  thick,  Hi-eliv;  tci-th  htronj!.  dirt 
forward;  2  caaiuenin  front  of  each  jaw  direettxl  forward,  the  lower  lilting;  in  lietween  up|>er;  eye  hi 


T>|.c..rH.«i 


iti!  posterior  rim  in  center  of  length  of  head;  Intcrorbitiil  !'|>ai«  broail,  convex;  noftrils  i<mall,  anterior 
in  very  Rhort  lulie;  poHteri or  dorsal  epineM  luiiKCHt,  la><t  2.8  in  hivil;  longift  dorsal  ray  alKiut  l.s;  iliinl 
anal  )<pine3.2in  heail:  longi'Hl  anal  nir  2;  pectoral  1,5;  venlrsln  loii);,  jxiinted,  l.'J. 

Deerribed  from  an  example  (N<>.  4.56!))  from  Hilo. 

Color  in  life,  brown  (\o.  iiI33,  L.  «.  ,lr.  Tniv.  Mum.),  dark  alntve.  light  l)elow;  a  bright  red  Kind 
from  eye  along  lateral  line  li  its  downward  liend;  a  bright  red  band  from  opercular  flap  extending 
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Imckward  to  tip  of  pectoral,  from  which  it  is  broken  up  into  a  seriee  of  short  oblique  croflsbAra  on  every 
alternate  low  of  walet*,  becoming  less  distinct  toward  caudal  peduncle;  a  bright  red  band  curving 
downward  just  below  anterior  i>ortion  of  middle  line  of  Ixxly,  becoming  indistinct  about  below  verti- 
cal from  twelfth  dorsal  spine;  another  bright  re<l  band  from  axil  cur\'ing  downward  and  extending 
1  lack  want  to  about  second  anal  ray;  a  bright  re<l  band  from  angle  of  mouth  curving  upward  to  lower 
iiiaigin  of  eye  and  down  to  edge  of  oitercle  just  l)elow  flap;  a  bright  red  band  from  a  short  distance 
behind  symphysis  curxing  upwanl  over  check  and  downward  across  middle  of  posterior  maigin  of 
ojiercle  on  to  breast  to  a  (loint  just  behin<l  l)ase  of  ventrals;  a  bright  red  band  on  each  side  of  mid«lle 
line  of  throat;  a  short  red  bar  at  symphysis;  a  re^l  spot  just  alK>veand  back  of  eye;  anterior  portion  of 
openiilar  flap  scarlet,  lx>nlere<l  posteriorly  tirst  with  black  then  with  bright  yellow;  spinous  doraal 
with  a  longitudinal  band  of  re<l  on  middle  jxirtion,  which  on  soft  portion  is  broken  up  into  small  wavy 
lines  and  reticulations. 

Another  example  (No.  03351)  with  greenish-olive  side;  a  pink-red  band  along  lateral  line  from 
batrk  of  eye  to  middle  of  length,  then  failing  and  running  above  lateral  line  tocandal  peduncle;  another 
similar  but  broader  lnn<l  from  gili-<>iK'iiing  jui^t  alM)ve  fKH'toral  to  mid<lle  of  length,  where  it  breaks  up 
into  spots;  Ijetween  thcsi*  2  a  K'ries  of  5  or  f>  small  reil  six>ts;  a  narrower  red  band  from  axil  along  lower 
part  of  side;  hea<l  greenish-^dive.  a  broinl  bluish  white  bar  fnuu  eye  fonianl  and  downward  to  lip,  a 
similar  one  under  eye  forward  acroi^s  chei^k  and  meeting  its  fellow  on  lower  jaw;  baseof  pectoral  bluish 
with  reddish  anterior  l»onliT. 

Color  in  alcohol  ( N<».  <>4561f  i  «iark  hn.»wn;  a  {tale  creamy  liand  from  eye  along  back,  another  from 
comer  of  mouth,  toui-liing  eyt*,  liack  and  down  acr«>^«  ojM'n'le  towanl  Iwse  of  fiectoral;  side  of  head 
below  with  convex  creamy  Y»an<i  ninning  down  on  si<le  of  chest  l>ehin<l  ventral;  opercle  with  laige 
creamy  blotch,  angle  of  flap  narrowly  lilack:  4  ]>a]c  creamy  l»an<ls  radiate  from  above  base  of  pectoral 
along  side  a  short  distaiuv;  vertical  tins  dark  gray:  spinous  dorsal  with  me<lian  whitish  longitudinal 
line  f<»r  short  distance  giving;  [ila^-e  |H)sterii.>rily  to  dark;  soft  dorsal  with  dusky  brown  blotches  and 
marblings;  anal  with  l>li>t4'lu>s  at  Inisi',  the  marginal  {lortion  with  narrow  oblique  blackish  lines;  caudal 
with  dusky  crosslwirs;  [sectoral  and  ventrals  plain  i>ale  brown. 

In  our  smallest  example  (No.  404)  from  Honolulu,  there  is  a  black  spot  at  bases  of  last  2  dorsal 
ravs, 

w 

This  species  is  generally  connnon  on  the  coral  reefs  aliout  Honolulu.  It  is  a  well-known  fish  and 
was  fonuerly  sup]M^is«Ml  to  have  nie<licinal  value.  It  l^ears  nuich  resemblance  to  JuiU  muUicolor  of 
Kuppell,  a  Sjiecies  of  still  i-arlier  <late. 

We  have  Sii  excellent  s|>eciinena  (including  the  12  examples  obtained  by  Dr.  Jenkins),  all  from 
Honolulu  Imt  1,  which  is  troin  Hilo.     The  AlfMitrojv  als«j  ohtaine<l  it  at  Honolulu. 

l.^frit  r*HUjftii  Vaillant  A:  Suuviiko.  Hcv.  Ma>r.  Zi^il..  III.  IS?.").  '2is.'>.  Hawaiian  Islands. 

f  ChriM  muUutfl'tr  i^lrmi\(H'huvT.  iHiiks.  Ak.  Wi>s.  Wicii.  LXX.  VMO.  507,  pi.  v.  tig.  2  (Honolulu;  LayMUi);  not  of  Rflppell. 

n€micori*  uiiudhi*  Jeiikiii*..  Bull.  V.  S.  Fi>h  ('0111111..  XIX.  l.V.n*  <  \\\\i.  3u.  iVWUi.  49,  fig.  5,  Honolulu  (Tjpe,  No.  US.  L.  8.  Jr. 

riiiv.  Ma-*.*;  Jenkins  '»|..  ril..  XXII.  V.^yi  iScpt.  23.  iyii3i.  461  (Honolulu). 
IlrmieurU  nnutta,  ^uydvr,  op,  cii   ..Ian.  I'J,  I'.Olj.  ')2^*  (Honolulu). 

249.  Corifl  ay^ula  LaceiK'de.     Fig.  1^. 

Head  3.75  in  length;  depth  3;  eyeTinhi^ad;  snout  2.5;  interorbital3.65;  depth  of  caudal  peduncle 
6;  D.  IX,  12;  A.  in,  12;  scjiles  5-»il-24. 

Boily  nuKlerately  conipri*sse<l,  dors:d  contour  a.*tcending  rapidly  from  tip  of  snout  to  insertion  ol 
dorsal,  ventral  outline  more  gently  and  evenly  cnrveil;  snout  short,  bluntly  pointed;  jaws  equal, 
lower  lip  thin,  divide<l  into  2  lateral  {K'ndant  lobes;  ti*eth  closely  oppoee<l  or  ooaleeeil  at  base,  the 
|)oints  distinct,  in  a  single  .-series;  2  stn)ng  blunt  canines  on  tip  of  each  jaw,  2  or  4  smaller  teeth  in  a 
row  behind  the  i*anines;  no  fMisterior  canines  pn*sent;  preofyercle  entire;  o^iercle  with  a  broad  flap, 
its  length  5  in  hea<l;  interorbital  s|iai*e  convex;  caurlal  peduncle  deep;  gillrakers  on  first  arch  6-f  11, 
mcKlerately  hm^,  slender,  {Mtinted;  {iseudobranchia^  large;  dorsal  spines  long  and  slender,  not  pungent, 
the  longest  2.5  in  lu'ad;  longest  dorsal  ray  l.S;  anal  spines  similar  to  those  of  dorsal,  the  rays  equal  to 
those  of  dorsal  in  length,  the  membranes  of  both  fins  thick;  outer  ra>'8  of  ventrab  lengthened,  the 
fins  reaching  Kose  of  first  anal  ray;  scales  moderate,  much  reduced  on  nape  and  on  pectoral  region; 
dorsal  and  anal  fins  without  l>asal  sheath;  small  scales  extending  far  out  on  interradial  membruiesof 
caudal;  head  naked;  lateral  line  complete,  abruptly  bent  downmurd  below  base  of  soft  dorsal. 
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Color  iu  life,  ikv)i  );ri^"i  ""^  w-alui  oiI)<e<l  witli  bruwiiish;  a  liluish-gnvii  vvrlk-ul  IiilikI  Ijeliiiiil  cixl 
uf  <Je|inMeeil  |>«ctorBl;  caudal  witii  a  waah  of  blue  mi  pusterior  jiarU;  •lursal  anit  uiiilI  uilh  ^iMeii 
bniwn  rt-tkulatiune. 

Color  in  alcoliol,  iiniforiii  hlue-blaclc,  tlie  sialtit  with  a  Homt^what  liffhter  tnlge.  Hit;  fiiir'  niui'h 
<lark<T  tliftu  the  Iwdy. 

ThiR  specitv,  here  ileecrilM^  from  h  laiK*^  example  from  Wakaiioura,  Jajiaii,  liiu  been  oni^  ret^orili^ 
from  Hawaii  by  Mr.  Fowler;  a  record  open  to  doubt,  however. 


fiiHt  ayyulu  L«u>|>Cilv.  IIIhI.  NhI.  I-uIks.,  Ill,  IU'.,  ]il.  I,  Hk.  I,  IWl.  I 

la):  l)«j-,  FiBh,  liiilla.  im,  1B77,  (with  i 

l-nH'.  Ac.  Nal.  di-i.  Plilla.  IIMO,  aio  iKHiiihvLrli  Islai 

Dft.  9 1  Wakonuum,  Jiipaii). 
Oiri'  uai/alahi  LwVp&U'.  Hint.  KhI.  I'uiw..  III.  W.  pi.  IV.  Hie.  2.  tSUI.  lie  de  France  (Junml  -|iltiv!i  licit  pnnlucul). 
/ntu-ffUtfTiwiiQDuy&Ualinard,  Viiy.  AMmlulH-.  i-ulio.,  TUT.  ]>1.  XIX,  IIk.  3.  IHSU.  11>  da  France, 
./ifli't  nirii ruvliT  A  VHlvnoiviiam.  Illnl.  Nal.  l-uliw.,  XIII,  -IMI,  Isw.  Ilcdc  France. 

Genu  169.   CH2III0  (CommBraon)  LaetfpUe. 

Body  eloiijjwU;,  itiuipreflsed,  covered  with  rather  tiiiiall  ihii1i»<,  45  to  50  in  the  laleral  line;  latt;ml 
lint;  con tinuoiiHi  cheeks  BcalelesM;  a  few  rudimentary  Hculen  on  the  oiiercle;  teeth  MUiall,  in  one  «'riii'; 
no  [MHiterior  eauinee;  dorsal  Hpinw  flexible;  liua  not  priHluced;  dunel  ix,  I'i;  anat  in,  II.  I'olyuei^ia 
to  Africa;  a|ipareiitly  a  Mingle  a|>edeH,  varyuig  much  in  color. 

iTu-aiu  (iv»iimerei>ii)  LiU'«[iOilf,  llixl.  Nul.  I'liiw..  IV.  tXi,  IMOt  (aarutu}. 
//rm(H'(iSwaliu«ii,  Nnl.  Hint.  Finhiw.  II.  ttx.  1tl3»  (piUofiu). 
Euixmu  Hwulnwiu,  Nsl.  lllal.  Fiahtii,  II,  iSi.  isau  {JiuiformU). 

SSO.  Cheilio  inermis  (Foisk^l).     "KupAiipAu."     Plate  XXXIIl. 

Head  2.8  iu  lenirth;  depth  4.6;  eye9.S  in  head;  uiout  2.25;  uiaxilkry  :l;  interorhitiil  5.11;  [1.  rx,  V.i; 
A.  II,  VI;  Bcaleo  5-IH-lO. 

Iloiiy  very  eloiijwti;,  (iJiiipn-wed,  deepest  at  jiectoral;  upjK-r  profile  of  head  coni-uve,  tlieii  i-onvex 
to  occiput;  mouth  larfte,  np|)er  jaw  etightly  projectiiiK;  snout  ami  jawii  ]in>iluced;  iiiaxillury  reacliiii): 
under  posterior  noutril;  lipa  thii-k,  DcHhy;  teeth  strunK,  conii',  inten)rl)ital  widlli  liriia<l,  convrx; 
noHtrila  Hmall,  clone  tojcether.  |>ot<teri<ir  a  littli;  leiw  than  eye  diameter  from  front  of  eye;  iii)ir;;in  of 
preopercle  undulate:  dorsal  spines  puiiKent,  lijis  tlexiblc,  lonj^iest  3.K  in  hcail;  lonKei't  dorsal  my  3.7; 
longest  anal  ray  :!.7;  margin  of  caudal  a  tittle  (.iitivex,  'i  in  heiul;  {lei'toral  Huiall,  2.5;  ventrals  4.L'5; 
Btrales  large,  thiu;  lateral  line  almost  slraitflit  to  liaw;  ot  cauilal,  lulies  wry  urborew-ent. 

Color  in  life  (No.lK(244),  otivn-green,  varying  towanl  rusty  reil,  each  Boale  wilh  a  \ui>n-  i>r  li'j*! 
distinct  curly  blue  spot,  bluish  shades  predominating  below;   head  with  variou:^  streaks  and  reticula- 
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tioiis  of  olive,  browiiisti  and  {learly  blue;  middle  of  side  with  a  narrow  dark  streak  which  breaks  up 
posteriorly  into  a  row  of  blai^kish  spots;  dorsal  light  oran^,  the  color  forming  reticulations  around 
pearly  spots;  anal  similar;  caudal  dirty,  olive-gray;  with  a  paler  cross  shade;  pectoral  and  ventrals 
colorless. 

Three  smaller  examples  (Nos.  03245,  03246,  and  03247)  have  the  ground  color  light  olivaceous 
orange  rather  tlian  greenish,  a  <lark  lateral  ban<l  much  more  distinct  and  traceable  across  eye  to  tip 
of  snout;  dorsal  plain  translucent  without  trace  of  npots  or  reticulations;  caudal  dull  green,  the  dark 
lateral  1)and  forming  a  dark  mesial  shade  to  its  tip;  anal  and  pectoral  colorless;  vent  and  anal  spine 
light  blue;  ventrals  light  blue,  lower  ray  of  pectoral  blue;  No.  03244  has  a  brown  spot  at  axil,  the 
others  reddish  spots.  Another  (No.  0:^348)  bright  golden;  snout  orange;  lateral  stripe  black,  more  or 
leas  distinct;  fins  plain  golden;  a  few  pearly  blue  spots  on  scales  of  lower  parts. 

Example  No.  03039  had  a  large  black  bloteli  on  each  side  when  fresh,  and  one  taken  at  Honolulu 
July  19,  1900,  when  fri^sh  was  bright  leiiiou-yellow  over  whole  of  body  and  fins,  with  the  usual  row 
of  black 'spots. 

Color  in  alcohol,  uniform  brown  above,  alNloineu  whitinh;  blackish  blotch  above  tip  of  pectoral, 
with  several  white  sialei^;  fins  pale  bri>wii,  dorsal  and  anal  with  pale  oblique  crossbars,  caudal  with 
brown  spots  on  membrane. 

This  spein««  is  subji^ct  to  ^n*at  variatinn  in  Hha<le  of  i!olor.  It  is  common  hi  the  flMukets  at  Hilo 
and  Honolulu.  Our  collectiuIl^<  contain  (>2  8|)eciment«  from  Honolulu  (12  collected  by  Dr.  Jenkins 
and  I  by  itm  Albatnjsm  ill  181M))  and  4  from  Hilo.  Thette  are  1.8  to  10.5  inches  long.  Common  at 
Samoa. 

Lnbrut  inermiB  Fursk&l,  Dc-sciipt.  Aniiuu].,  :U,  ITTa.  Red  Sea. 

L(tbrH$ hasfck  Lacv\tK^U\  HNt.  Nut.  Poiss..  III.  513.  IHU:  after  Forskal.  Arabian  Sea. 

CheUio  auratut  LacciKMie,  n\t.  cit..  IV,  4:'>3.  I.vr.'.  lie  de  France;  ijuoy  ik  (iaimanl.  Voyage  de  rUmnic,  Zoo!.,  274,  pi.  LIV, 
fiK-  i  1*^-*  <  Maui:  Hawaii):  Ciivi.T  .v  VuKiiritiines  Hi'it.  Nat.  Poisv.  XIII,  IKYJ,  JMl  (Ilede  France). 

ChrUioJwscui  LacepiKJe.  o|».  cit..  IV.   l:,;^.  \>^t.  He  de  France;  Cuvier  ^  Valemieimcs,  XIII,  1839,  »I9  (tame type). 

Laitru*jH9iformi»  Ru|>i>oll.  Neiie  WirtM-lthiorr.  FlM-he.  7.  pi.  1.  lig.  4.  Is3^.  Djidda,  M aaauak. 

Jlemiuli*  aunUHt,  Swains«>ii.  (Mas?..  Fi^h..  II.  2->.  1h:jv». 

Eupcwus/us(formi«,  Swaiiis<»n.  op.  cit..  II.  '2:i'l.  1>C{V. 

Cheilio  cyanochlori*  Cxwivr  ^  Valciniciiric.s.  Hi>t.  Nat.  Poi.ss..  XIII.  :M6.  lJ>3y.  He  de  Franca. 

Cheiiio/orginlii  Cuvier  A  Vahncicnn«"*.  op.  cit..  XIII,  34y.  1839.  Red  Sea. 

tTuUio  hcmirhry8*fH  L\i\\vT  \  Valenciennes,  op.  cit..  XIII.  3r>l.  lKt9.  Sandwich  Islands. 

Cheilio  riridU  CuxW'T  K^i  Valenciennes,  tip.  cit..  XIII.  :tV2,  1839,  Vanicolo. 

Cheiiio  micrtM^tma  i.'u\\vT  A  Valen«'ienne«i,  op.  cit..  XIII.  :V>:i.  1><W,  India. 

CA<i/«c»  rfimo#itji  Jenyns.  Voyage  Keaj;lf.  Fish..  Uri,  1M2.  Japan.     • 

CJteUi/*  intrmif,  KichanlMin.  Ichthy.  <'hina.  -2.>.  1M(>  (Canton):  Bleekcr,  AtUs,  I.  S2,  1SG2,  pi.  81,  fig  4  (Jatk,  Bawain, 
Sumatra.  Celeljes.  Ti»ni:a.  Ternale.  AmlM>yna,  Banda.  (Vram,  (lomin,  Buro,  Timor.  I^eltl):  Gtinther,  Ckt.,  IV,  IIM, 
1862  (Mozambique.  Macas.sar.  .Vnilxtyna,  Philippines,  Aneityum):  Klunziii|?ert  Verh.  Zcn»].  Hot.  Gen.  WIcn,  XXI, 
1871,  iV30  (  RihI  .Sea  i:  Streets.  Bull.  V.  S.  Nat.  Mas..  No.  7.  (15,  l.s77  (IIon<»luIu) ;  Day,  Fish.  India,  407,  pi.  88,  flg.  4, 11*77 
(Malay  .\n'hipelaKo):  Fowler.  Troe.  Ac.  Nat.  .Si.  I'liila.  19UU.  511  (Sandwich  IslandM);  Steindachner,  Denka.  Ak. 
>Vi».  Wien.  LXX.  190U.  507  (Ilondhilnt:  Jonlan  6i  Evermann,  FriK*.  V.  8.  Nat.  Mun.,  XXV,  1906.  3S6  (F^mHNn); 
Jenkin.«.  Bull.  V.  .S.  Fish  Comm..  XXII,  1902  (Sept.  23,  1903),  462  (Honolulu);  Snyder,  op.  cit.  (Jan.  19,1901).GGS 
(Honolulu  I. 

Cheilio  aunUus,  Feters,  Monat»b.  Ak.  Wi.os..  Berlin,  1855.463. 

ChcUio  bicolvr  Biauconi,  Mem.  Ac.  S<»c.  BoIoKn..  VIII.  1859.  46,  pi.  '25. 

Oenot  160.  CUlBHILABBnS  BehlegeL 

Bdly  coniprt»fie<i,  oblong,  c-overetl  with  larjro  Hi-alw,  20  to  25  in  tlie  lateral  line;  lateral  li.ie 
iiitemipte<l;  foreheiul  not  t'levate<l  nor  trenrhant;  cheekt?  and  oi>en'le8  with  imbricated  scalee;  preo- 
l>eivle  eerrate*!;  teeth  in  one  s^eries,  with  oanines  anteriorly;  no  posterior  canine;  D.  xi,  9;  A.  iii,  9; 
ventrali)  much  protluee^l  {Cirrhiiiihruif)j  or  short  {Cheilinoide*). 

CirrAi&ilrrtfx  SchleKel.  Fauna  JaponicH,  Fois«..  167.  1M5  (trntmiHrki). 
CMrJ/inoiWr*  Bleeker.  Natuurk.  Nuderl.  Ind..  II.  71.  IH51  (ryanotdt,ura). 

251.  CirrhUabrus  jordani  Snyder.     Plate  42,  fig.  1. 

Head  measured  to  end  of  opercular  flap  2.8  in  length;  depth  3.45;  depth  of  caudal  peduncle  7; 
len(2:th  of  snout  8.1  in  hea<l;  eye  4;  interorbital  space  4.3;  D.  xi,  8;  A.  iii,  8;  aeales  in  lateral  line 
16-r8;  between  lateral  line  and  dorsal  1;  between  lateral  line  and  anterior  part  of  anal  5.  * 
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Snout  pointeil;  cleft  of  mouth  1.3  in  eye;  6  rather  widely  spaeetl  canines  in  upper  jaw;  inner 
jmir  projei!ting  forward;  the  others,  of  which  the  outer  jiair  are  much  the  lonjrer,  curve  outwanl 
and  backward;  2  small  canines  in  lower  jaw;  no  posterior  canines;  other  teetli  very  i?niall,  sharj),  and 
closely  apposeil ;  preopercle  with  a  finely  serrated  margin.  Cheeks  and  opercles  with  scales;  hsises 
of  dorsal  and  anal,  ea<'h  with  a  row  of  long,  pointed  siales;  3  large  scales  covering  the  greater  part  of 
basal  half  of  caudal;  dorsal  and  anal  fins  high;  dorsal  spines  slender,  the  longest  (po^terit^r  ones) 
eijual  in  length  to  twice  diameter  of  eye,  each  with  a  fleshy,  spine-like  prolongatii»n,  a  continuation 
of  the  thickened  membrane  surrounding  the  spine,  extending  upward  and  backward  and  acting  as  a 
support  for  the  membrane  which  extends  al)ove  spines;  first  ray  equal  in  height  io  pnu-eding  spine 
and  its  thickened  attachment,  the  following  rays  gradually  growing  shorter;  anal  spines  with  thick- 
ened membranous  attachments  similar  to  those  of  dorsal,  the  rays  longer  than  the  spines,  their  length 
(umtained  about  1.5  times  in  head;  caudal  rounde<l;  ventrals  sharply  pointed,  not  greatly  elongated, 
reaching  to  vent  when  depressed;  upper  rays  of  pectoral  longest 

Flesh  color  in  alcolx)l,  probably  re<l  in  life;  a  pale  purple  stripe  indistinctly  outlintMl  I'xtending 
along  body  between  base  of  dorsal  and  lateral  line;  a  few  small  white  Bi>ots  scattered  along  ])ack  alM)ve 
lateral  line;  3  distinct,  narrow,  light  stripes  along  side  of  abdomen.  Fins  plain,  probably  yellow  in 
life;  anal  with  a  narrow  dusky  band  on  mai^in. 

The  specimen  describe<l  is  a  male,  type.  No.  50878,  U.  S.  Nat.  Mus.,  from  Albatross  static )n  ;>vS7(>, 
between  Maui  and  Lanai;  depth  28  to  43  fathoms. 

Other  examples,  females  from  the  same  locality,  among  them  coty|)es,  No.  7728,  Stanford  Univer- 
sity, have  tlie  spinous  dorsal  lower  than  the  rayed  portion  of  the  fin.  The  thickened  portions  of  the 
mend)rane  are  less  develo{>ed.     The  anal  has  no  dusky  l)order. 

The  following  measurements  of  the  type  and  cotypes  are  given  in  hundredtht<  of  tlie  length: 


LciiKth  from  tip  of  snout  to  bane  of  caudal,  in  inillimetent 

IxiUKth  of  head,  incImliuK  o|»crL'uIar  (lap 

Length  of  longest  (11th)  dorMal  Hpine 

Length  of  longeMt  (lat)  dorsal  ray 

Long  h  of  longent  (ikl )  anal  Hpine 

Length  of  longest  ( Uh)  anal  ray 

Length  of  eaudal  fin 

Length  of  peetoral  rtn 

Length  of  ventral  tin 

Number  of  dorsal  rays 

Numl>er  of  anal  rays' 

NuuiIkt  of  scales  in  lateral  line 


1 

No.  1. 
(V) 

No.  2. 

No.  3. 

56 

50 

.36 

.33 

.:« 

.16 

.15 

.15 

.23 

.2 

.IS 

.13 

.13 

.1 

.•^s 

.17 

.21 

.26 

.•2y 

.2-2 

.23 

.24 

.23 

.21 

.2 

XI,  8 

XI,  H 

XI,  y 

HI.  H 

m.  y 

111.  9 

16  r8 

15  S  7 

16  f  H 

This  s|)ecies  Ixjlongs  with  Cheilinoides  Bleeker,  a  section  of  the  gt»nus  Cirrhiltihrua,  having  i^hort 
ventrals. 

VhrhUairrun  jurdani  Snyder,  Bull.  U.  S.  Fish  Comm.,  XXII,  iy02  (Jan.  19, 1901),  5'29,  pi.  10,  flg.  IM,  Albatross  Station  3876, 
between  Maui  and  Lanai. 


Oennt  161.  PSETTDOCHEILDrUS  Bleeker. 

Botly  compressed,  oblong,  covered  with  large  scales;  lateral  line  interrupted;  cheek  with  '1  ^^*'ric^5 
of  large  scales;  preopercle  entire;  teeth  in  a  single  series;  the  upper  jaw  with  a  i)air  of  very  largo 
canine  teeth  lient  outward  and  backward;  no  posterior  canine  tooth;  lower  jaw  not  pro<lii(vd  back- 
ward; 9  dorsal  spines,  sul)e(|ual  in  length;  3  anal  spines,  the  middle  one  the  longest,  l^^ve  with  the 
cornea  i)eculiarly  modified. 

Put'tutoehciUnus  Bleeker,  Proc.  Zool.  Soc.  U)nd.  1861,  409  (CheUinu*  hcxatatnia). 

a.  B<Mly  comimratively  .»<lendcr,  depth  about  3.8  in  length;  eye  4.5  in  head;  gape  reaching  anterior  margin  of  orMt.    ('t»lor 
in  life,  bofiy  dull  brick  red;  belly  and  base  of  anal  pale  purplish;  about  7  longitudinal  yellowish  stn-aks  aloii^ 

.side ( rtini'liis,  p.  ;U7 

iui.  Body  deeper,  depth  about  3.2  in  length;  eye  larger,  5  in  head;  gape  not  reaching  anterior  margin  (»f  orl>it.    ("<»l(»r  in 
life,  brownish  red,  anterior  half  coppery,  the  posterior  half  grayish;  side  of  body  with  8  dark  hmgitudiiial  stripi-.s. 

udotn'm'ti.  ]>.  MIT 
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252.  Pseud ocheilinus  evanidus  .Ionian  &  Kvennann.     Plat^  43. 

IIea<l  3  in  lc-n)a:th;  <lt'pth  3.8;  eye  4.5  in  head;  snout  3;  preorbital  6.2;  interorbital  5.5;  D.  ix,  11; 
A.  Ill,  9;  Hcales  2-25-6. 

Bwly  short,  <leep  and  conipreHsed;  head  lonjr,  conic;  snout  long,  sharply  conic;  anterior  profile 
rising  in  a  relatively  stnvight  line  from  tip  of  snout  to  naj>e,  thence  gently  convex  to  base  of  caudal 
I)e<luncle;  ventral  outline  less  convex;  mouth  large,  horizontal,  l)elow  axis  of  Ixxly.  gape  reaching 
anterior  line  of  orbit;  upi>er  jaw  with  3  liuii-s  <>f  anterior  canines,  outer  stn)nge8t,  curved  outward  and 
l)a<'kward;  lower  jaw  with  a  single  pair  at  tip,  similar  to  inner  al)ove;  jaws  laterally  with  a  single 
series  of  smaller  conic  teeth;  preorbital  narrow,  obli<jue;  eye  high  up,  its  lower  border  on  axis  of 
Ixxly;  interorbital  space  rather  broad  and  Hat;  <lepth  «»f  caudal  i)eduncle  al)out  2  in  heaii;  scales  lai^, 
surface's  finely  striate;  head,  nape,  and  breast  with  large  scales;  lateral  line  following  contour  of  Iwurk 
until  un<ler  ba^e  of  sixth  dorsal  ray.  where  it  is  interrupt*^!,  reap|>earing  2  rows  farther  down  and 
continuing  on  6  or  7  scales  to  biu^'  of  caudal  fin;  tins  rather  large;  dorsal  spines  somewhat  greater  than 
eye  in  length,  spines  with  a  sheath  of  lar;re  scales  reaching  nearly  to  their  tips;  soft  dorsal  and  anal 
with  a  lower  sheath;  soft  dorsal  elevated,  rays  iMjual  to  snr»ut  and  eye;  anal  similar  U)  soft  dorsal, 
scH'ond  spine  strongest,  nearly  as  loni:  as  snout;  anal  rays  s<miewhat  longer,  e<iualing  those  of  soft 
dorsal;  (^udal  roundtMl,  its  length  1.3  in  head,  its  base  covere<l  with  very  large,  thin  scales. 

Color  in  life,  according  to  Mr.  Sindr).  body<liill  brick-red;  lu'lly  and  bast*  of  anal  pale  purplish; 
alx>ut  17  thin,  thread-like  longitudinal  yellowish  streaks  alrmg  side  anteriorly;  dark  greenish  blotches 
alx>ve  eye  and  on  snout;  a  bluish  horizontal  bar  on  cheek,  below  which  is  a  yellow  l>ar;  median  line 
of  throat  ami  tip  of  snout  brick-red;  ed^'es  of  opercle  and  preo|>ercle  bright  purjde;  a  purple  stripe 
with  rtMldish  edges  through  middle  of  dorsal  tin,  Ik-1ow  which  the  color  is  dull  brick-red,  like  that  of 
Ixxly,  and  aVM>ve  which  the  spinous  dorsal  is  orange-yellow,  the  margin  of  the  membranes  bright 
cardinal-re<l;  alK)ve  the  purple  streak  in  the  soft  dorsal  is  a  bright  yellow  streak,  above  which  the  fin  is 
cardinal-red,  fading  gradually  upward;  dorsal  rays  purplish;  tip  of  soft  dorsal  somewhat  re<l;  caudal 
rays  purple,  tlu'  nu'mbranes  iminediately  next  to  the  rays  yellow,  mi<ldle  i>art  dull  brick-red;  anal 
same  as  ciiudal ;  ventrals  pale  purplish;  pectoral  pale;  iris  scarlet-re<l. 

The  same  specimen  after  havini:  been  in  spirit^  more  than  a  year  has  the  Ixxly  light  brownish 
blue;  a  pale  streak  along  each  r«»w  <»f  scales,  but  no  traci'  of  the  narrow  yellowish  streaks  above  note<i; 
top  of  head  and  upper  ]»art  of  cheek  dusky  blue;  ojx'rcle  and  t»<lge  of  preoj)ercle  rich  blue;  dorsal, 
anal,  and  cau«lal  tins  bright  blue,  the  soft  dorsal  pale  on  the  outer  two-thinls,  dorsal  rays  bright  blue; 
ventral.s  and  [lectoral  light  blue,  latter  ^larker  blue  at  base.  The  color  of  this  specimen  in  spirits  is 
wholly  different  from  that  which  it  possi'ssed  in  life,  and  it  would  l)e  difficult  to  l>elieve  that  such 
changes  had  taken  place  except  that  the  siK'cimen  was  carefully  tagge<l  when  the  color  note  in  life  was 
taken. 

Since  writing  the  above,  we  have  notice<l  similar  changes  in  the  Samoan  species,  P.  hejralscnia. 
The  blue  shades  are  permanent  in  spirits,  while  the  pink  or  crimson  wash  scx>n  vanishes. 

The  17  threa<i-like  streaks,  mentioned  in  Mr.  Sind<»'s  field  notes  alnive,  have  vanished  entirely  in 
the  original  type.  \  number  of  specimens  taken  at  l^iysan  by  the  A1hitroi<s  retain  these  marks,  the 
streaks  being  almost  white,  like  white  threads,  covering  most  of  the  side  anteriorly.  This  is  a  very 
peculiar  color  mark,  which  sh<»uld  well  distinguish  the  species  in  life. 

A  single  specimen,  type  No.  5(M>7s,  V .  S.  N.  M.  (field  No.  05757),  was  taken  by  Mr.  Sindo  in  Hen- 
shawls  i>ool  near  Hilo,  a  deep  tide  po<»l  in  the  lava  rocks. 

rfu^utUtchrilinuf  rvuii'his  Innlaii  .V;  KvtrinaiHi.  Hnil.  V .  S.  KisJi  Conim..  XXII.  1902  (April  11,  1903),  192,  Henshaw's 
pool,  near  Hilo.  Hawaii;  Stivihr.  (*]>.  cif.  (.Inn.  l'.».  VM^\)  ."ViO.  (AU)atros>«  Stations  :^73.  3H7fi.  nnd  4073.  Hawaiian 
Islands). 

IWitditchrilinn*  hcjrntwnia,  Stroot.**.  Bull.  l'.  S.  .Nat.  Mus..  Nm.  7.  ra.  ls77  (Ilnnolulu);  not  of  Hloeker. 

263.  Pseudocheilinus  octotaBnia  Jenkins.     *'AhUii  lakra.''     Plate  XXXVII  and  Fig.  135. 

IIea<l  2.8  in  length;  depth  .S.2;  eye  5  in  head;  snout  2.7;  preorbital  6.5;  interorl>ital  5.75;  I),  ix, 
10;  A.  in,  9;  scales  2-2:^-«>. 

BfMly  nuxlerately  deep  and  compres.se<l;  head  very  long  and  j>ointe<l;  snout  long  and  pointed;  the 
lower  jaw  slightly  the  short'  r;  anterior  profile  from  tip  of  snout  t/>  origin  of  <lor8al  straight,  ascending 
at  an  angle  of  about  '^-^°^,  l)ody  deepest  at  origin  of  dorsal;  mouth  rather  large,  but  narrow,  nearly 
horizontal,  the  gape  reaching  not  quit<*  to  vertical  of  eye;  lower  jaw  with  1  pair  and  the  upper  jaw 
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with  '.i  i>aire  of  enlarged  canine-like  teeth  in  front  ami  axerieeof  smaller  cloee-net  teeth  laterally,  (lie 
raninee  t)iimetim<:«  not  developed;  prcriiaxlllarieff  Htrongly  protractile;  skin  on  lijiM  at  aid<s  hroad  ancl 
tiap-like;  eye  rather  large,  ila  lower  etlge  on  axis  of  iMidy;  ei^lee  targe,  Binooth,  finii,  the  eurfacea  very 
finely  striate;  i-lieek  and  nperclea  Kcaled,  2  ruwa  on  cheek;  lateral  line  following  i-iirvature  of  back  to 
Moale  under  Ims^  of  last  dureal  ray,  whf^re  it  ia  broken,  bt^innlnf;  again  on  scale  in  same  xeriev  2  ruwe 
lower,  or  sometiineM  In  same  eeries  2  ccalee  more  anterior;  fins  rather  large;  diinial  heginniiig  over 
liase  of  ]>ectoral,  inenibranes  iif  e|>ine«  extending  beyond  their  eharp  tiiia,  longeHt  dnraal  fpine  alxmt 
e<|iial  to  smmt,  last  dorsal  ray  eomewhat  produced;  anal  similar  to  soft  dorsal,  the  Hpinee  and  rays 
alxmt  equal  to  snout;  caudal  rounded,  e(|ual  to  snout  an<l  eye;  ventrals  short,  equal  to  Hnoiil;  pratoral 
rounded  equal  to  snout  and  pupil. 

Color  in  life,  brownish  reil,  the  anterior  half  coppery,  the  jiost^rior  half  grayish;  siile  of  Itody 
with  8  nearly  black  longitudinal  stripes  following  along  the  rows  of  scale*",  narrower  than  tho  inter- 
spai-es,  broadest  and  most  distinct  posteriorly,  the  upper  i>ne  fading  under  the  dorsal,  sometimes  IraceR 
of  a  luint  ninth  line;  a  faint  meilian  streak  from  nape  to  Crcint  of  dorsal  preceded  l>y  a  distinct  white 
streak  from  vertMC  to  tip  of  mouth;  head  vaguely  niottleil  purp"'*)^  "i"^  orange,  the  opercles  largely 
orange;  spinous  dorsal  <lull  purplish  at  base,  then  dull  blue,  follower!  by  dull  yellow,  the  Hivhy  tips 
crimson-  soft  dorwil  mostly  orange  yellow  reticulated  with  bluish  dull  purplish  at  l>aHe  with  a  ilnll 
I  lu  si    streak  al>ove    t    a  al  I  ke  soft  dorsal    caudal  Irght  orange-v  II  w    iieiti  ral       I         tral     1   11 

The  san  e  spec  n  en  n  al  -ohol  la  pale  I  rown  eh  white  the  1  ng  tu  I  nal  str  [>es  Itai  k  r  lark 
brow      I  eail  I  tsky  yell  wish    fins  bluieh  an  1  yellowish  green    base  of  caudal      ntt  j  11  w    h 


Fro.  ISfi.— /'•rn'l 


Another  Bpccimcn  {No.  0349S)  in  life  shownl  the  l)ody  purple-lake  or  claret  color,  with  T  black 
liiiefl  running  lat^'ratly  through  the  body;  the  second  line  from  the  top  runs  over  the  up|»'r  lateral 
line,  and  the  posterior  portion  of  the  fourth  line  over  the  lower  lateral  line;  head  wime  iiilor  as  the 
Iw-dy,  but  without  the  black  Itars,  except  the  occipital  r^on,  which  has  4  thin  black  streaks  which 
are  continuous  with  those  of  the  body;  cheek  with  yellow  dots  in  irregular  rows;  Hrveral  (aliout  r>) 
purple  streaks  radiate  from  eye,  which  may  be  continuous  with  the  black  bars  on  the  l>oily  in  living 
examples;  inleroriiltal  sx^ce  and  top  of  snout  with  ro«<e-red  streaks  running  along  the  median  line: 
li]«  bright  rose-red,  a  yellowish  red  streak  over  eye;  spinous  dorsal  with  3  jiurple  and  2  yellow  liarj, 
which  are  slightly  wavy,  alternating  each  other,  ending  on  lip  with  a  purple  Imr;  tho  yellow  prt'imn 
deratttt  in  the  witt  dorsal,  in  which  the  purple  Itars  are  reduce<l  to  very  thin  Htreakw;  ravf^  piirpli  ; 
caudal  fin  bright  yellow;  anal  same  aa  the  soft  dorsal;  pectorals  and  ventraln  pidn,  ]>ale  claret. 

The  above  description  is  bat^  upon  a  specimen  (No.  03238)  ohtaine<l  at  Honolulu,  June  II,  lltOI. 
The  B|iecies  was  found  at  Honolulu  by  Wood,  Jonlan  and  Snyder,  by  us,  and  by  the  Ailxitrosa,  and  liy 
UH  at  Ililo.     The  If)  sjiecimens  cxaniine<I  are  3.6  to  5.2  inches  long. 

f»eH(J»fA.tliHH>  .^otmia  Jrnkin».  »iil].  II.  S.  Floh  Comm,.  XIX,  l<t9Q  lAun.  30.  1300),  M.  fljc.  22,  Honolulu  |tvpo,  S<>.  r.m 
SUnlurd  Univ.  Miui.CoU.,Mr.  Kh1u1|>Io);  Jeoklni,  op.  rlL,  XXII.  IWU  (Su|)t.XI,  una),  iet(Hoaolulu|:  Kiiyilcr.  op. 
('it.  (Jan.  1*,  IKM),  ND  (Honolulu). 


FISHES   OK   HAWAIIAK   I3lJ^ND8. 


Oansi  teS.  ""»'"""■  tM<pM*. 


Bodf  oblong,  comprmsei],  i'ovfn>l  with  lanKwaliv,  I'D  toK  in  lateral  line;  Utenil  line  inlerraplnl; 
cheek  with  2  Kriex  of  Isnie  scale*:  operi'leM  tody;  preo|>er<'le  entiiv;  teeth  in  1  eeries,  2  canines  in 
front  of  «arh  jaw,  not  )>ent  Uukwanl  norimtwanl:  no  pot)t«riiir  canine;  lower  jaw  not  prodoced  liack- 
wairt;  lipe  thick;  don-al  i^pinefi  tiulteiitial;  1>.  i\,  10  tran-iy  x,  9);  A.  in,  8. 

FwlHwof  Folyim'ia and  tli«  East  IiKlitv,  ii^aally  Itrifihtly  t-olored,  theshadeachiefly  redand  green. 

CMIf»»  Lui^pMe.  HiM.  Nut.  l-niK.  III.  Wf.  IXUI  •lril..htHHf\. 


254.  Clieilinus  liexag^natui  < 
:.^  in  leni!lli:  .|i-i.ili  :;.7r>:  i-y.-  li..".  in  h.-ari 
';  waltiH  ."t-24-'>. 
Boily  *i..ni.'atf.  '>l.i..iiL-.  .■.irii|.n>^^-'l.  .t.t|*-^t  alwi 


lenfcth;  up]ier  prcifili 


i^iillar;-  2.6;  iuterortntal  4;~D.  iz, 
I'i'iiintI  liii:  liKiil  eloiifcato,  its  depth  1.4  in  ita 


fX  to  origin  ol  <li>rsal;  t^miut  lon^  pointed,  rotindtKl;  n 


large,  oMiiiur;  jaws  larw.  i-trcwu.  Ihwit  :■ 

along  N<lo8,  rather  srivill.  ^Imrji  [Miinlfil.  .■■.iii)ir 

lower  tillini;  in  iH'twti'ii  ii]i|icr;  eye  r.illior  I'liial 

fiarc  mnvex;  iin^tril  in  fhurt  tiilie  in  [nml  <ii  c 

th'rd  anali^pitie  lonin^t  3.4:  Mxthiiiial  ray  2.11: 

ventral  tihnrt,  rtmnil<-<l.  2.5;  so-nU-x  larp'.  Iliiti.  < 

laiit  ilormi  Tayf,  then  hi.-;iiinin);  low  an<l  ninniiit;  Htraiifht  nut  u 

.■xainpk-  (Ni.'.  IMIW)  In.m  ll.>ni>iiilii. 

Color  in  lift.-  (Xii.  :{-VNi)  <liill  ilrali  nli<ivi<.  oarh  ncale  with  a  vortitvl  bar  of  t'ermilion  red;  lower 
Borface  mpy:  niarkinis'  <in  hisil  I'ailintuiii  with  a  frniuml-onlor  of  dull  brownish,  nenttal  tint;  dorHl 
with  3  loneittidinal  IniK  of  nulniinin,  inlenipuii-)'  dull-ffrecnii'li  hlue;  anal  Venetian  red  with  a  funt 
yellow  nieilian  lonptiidinal  Inr,  iiiore  dislinci  unlcriorly;  csudal  nys  green,  niembraua  ydlow, 
narrow  [losterior  Ixmler  niX;  jie^-toral  vellowtHli  towani  iMse,  pink  diatally;  Tmtmis  roajr,  with  bl»A 


iijii'tini;;  ttt'tli  in  jaws  formlnt;  Hbarp  cutting  edge 
it:  2  vnlar>.t.><l  pharji  ranines  in  front  of  each  jaw, 
it.Tirir;  margin  of  jireoperrle  undnlate:  interorbital 
hull  <l<>n>a1  i!pine  3.7a  in  hcail;  eighth  dorsal  tay  3; 
In)  niiincleil:  pert<>ral  ahi>rt,  rounded,  2.25  in  head; 
Iniil:  lateral  line  straight  above,  interrupted  belov 
f'amlal.    Described  from  an 
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blotch  on  proximal  half;  a  light  pink  zone  around  anterior  p>ortion  of  caudal  peduncle,  flhr>wing  also 
on  posterior  end  of  dorsal. 

Color  in  life  of  example  from  Hilo,  head  livid  violet  brown,  the  varied  marks  orange,  posteriorly 
scarlet;  body  reddish  brown,  each  scale  with  a  bright  red  bar,  redder  in  the  young  than  in  the  adult; 
caudal  pe<luncle  olivaceous,  the  fin  in  the  adult  with  blue  or  olive  rays,  the  tip  red;  bar  across  caudal 
peduncle  light  pinkish;  dorsal  dull  olive  green  or  brown  with  orange  marks  or  lines,  the  last  rays 
pinkish  like  the  crossbar;  anal  rosy;  ventrals  rosy,  with  a  red-black  blotch  on  the  inner  side;  pi^c- 
toral  orange,  scarlet  at  base;  jaws  and  throat  livid  bluish.  Smaller  examples  show  no  blue  on  ciiudal 
rays.     Young  are  very  rosy.     Bones  and  teeth  bluish  green. 

Another  example  from  Hilo  had  the  anterior  half  of  the  body  dull  olive  when  fresh,  posterior 
becoming  more  re<ldish  with  varied  marks  of  bright  orange,  those  about  eye  yellow  alternately 
with  livid  blue;  eye  blue  with  yellow  streaks;  iris  re<l;  posterior  part  of  dorsal  and  anal  clear  orange 
pink;  dorsal  dusky, edge<l  and  mottle<l  with  re<ldish;  anal  with  more  red,  shadeil  with  dusky;  caudal 
light  orange,  barred  and  dotte<l  with  light  olive  and  with  2  washes  of  black,  1  basal  and  terminal;  a 
black  spot  edged  with  bright  yellow  l>ehind  eye;  another  near  middle  of  side  not  ocellate. 

Color  in  alcohol,  dull  brown,  darker  on  back;  head  grayish  with  narrow  ]>ale  lines  al)ove;  l)elow 
eye  oblique  pale  lint»8  running  down  across  preopercle,  subopercle,  and  interoi)er('le,  inclosed  alnive 
by  narrow  line  l)eginning  behind  comer  of  mouth  and  running  up  below  eye  and  across  to  axil  of  \hh'- 
toral;  a  i>ale  vertical  streak  across  caudal  iie<luncle  below  basal  portion  of  last  dorsal  rays;  dorsal  gray- 
ish with  2  narrow  pale  longitudinal  streaks  and  base  of  la«t  rays  pale;  anal  pale,  rays  greenish, 
posteriorly  dusky  on  outer  portion,  a  median  pale  longitudinal  line;  caudal  greenish,  edged  al^>ve 
and  below  with  brownish;  pectoral  and  ventrals  pale  brownish,  latter  tinged  with  dull  grt^eninh, 
l>asally  blackish  brown. 

This  species  is  very  common  about  Hawaii,  coming  daily  into  the  markets  of  Honolulu  and  Hilo, 
from  which  places  we  have  26  specimens  5.5  to  10.25  inches  long.  Giinther  records  the  s|)CH!ies  from 
Yap  Island,  and  the  Albatross  obtained  it  at  Honolulu  and  off  Molokai.  Known  also  from  Johnston 
Island. 

Cheilinu*  hexagonatm  Giinther,  Piflche  dcr  Sadaee,  VII,  247,  pi.  135,  flg.  B,  1881,  Yap  Island;  Snyder,  Bull.  V.  S.  Fish  romni.. 

XXII.  1902  (Jan.  19.  1904).  i)30  (Honolulu  and  station  3834,  off  southern  coa^t  of  Molokai). 
(Milimut  difframma,  Hmith  &  8 wain,  Proe.  U.  8.  Nat.  Mua..  V.  1882,  188  (Johnston  Island);  not  of  Lftrt'pO<le. 
Cheilinns  zonuruft  Jenkins.  Bull.  iJ.  8.  Fish.  Comm..  XIX,  1899  (Aug.  30.  1900).  56,  Hr.   13.  Honolulu  (typ<'.   No.  r.i;i4, 

Stanford  Univ.  Coll.  Dr.  Jenkins);  Jenkins,  op.  cit.,  XXII,  1902  (Sept.  23,  1908),  434  (Honolulu). 

255.  CheilinuB  bixnaculatus  Cuvier  <&  Valenciennes.     Plate  XXX VIII. 

Head  3  in  lenpth;  depth  2.9;  eye  5  in  head;  snout  3.25;  preorbital  5.5;  interorbital  4.5;  D.  ix, 
10  or  11;  A.  in,  8  or  9;  scales  2-22-6. 

Boily  short  and  deep;  dorsal  profile  evenly  and  gently  curved  from  tip  of  snout  to  la«t  dorsal  ray; 
ventral  outline  somewhat  less  convex;  head  conic;  snout  mo<lerate,  bluntly  |)ointed;  mouth  rather 
larjfc,  slicjhtly  oblique;  maxillary  nearly  reaching  vertical  of  eye;  each  jaw  with  a  pair  of  stronp 
canines  in  front  and  a  series  of  shorter  teeth  laterally;  eye  mo<lerate,  the  lower  edge  on  line  of  axis  of 
Ixxly;  interorbital  rather  bn>ad,  moderately  convex;  fins  high;  origin  of  dorsal  over  gill-opening; 
first  dorsal  spine  short,  the  others  longer,  their  length  equal  to  distance  from  tip  of  snout  to  middle  of 
pupil;  dorsal  rays  somewhat  higher,  their  length  1.9  in  head;  anal  similar  to  soft  dorsal,  its  la^t  rays 
but  one  somewhat  pnKluced,  making  the  fin  pointed;  caudal  usually  with  the  uppi^r  and  mi* Idle  rays 
greatly  pro<luct»d  and  filamentous,  the  produced  rays  usually  consisting  of  1  up|ier  and  3  or  4  middle 
rays;  middle  rays  sometimes  little  produced;  lower  caudal  rays  usually  not  produced,  tlie  tip  of  the 
fin  forming  a  sharp  angle;  ventrals  reaching  two-thirds  of  way  to  origin  of  anal,  their  length  1.8  in 
head;  pectoral  short,  broad  and  rounded,  the  upper  rays  scarcely  longer  than  the  lower,  2  in  head; 
scales  large,  those  on  nape  and  breast  not  recluced;  head  covered  with  large  scales;  lateral  line  ceasing 
at  ba8i>  of  soft  dorsal  ray,  l)eginning  again  2  scales  lower  down  and  1  to  3  scales  anteriorly  and  con- 
tinuing to  base  of  caudal.  Description  based  chiefiy  upon  a  specimen  (No.  03002)  5  inches  lonjr,  from 
Honr)lulu. 

Color  in  life  of  a  nearly  fresh  specimen,  taken  at  Honolulu  June  7,  rosy  or  brick-r(Nl,  greiMiish  on 
back,  paler  l)elow;  blackish  blotches  on  caudal  peduncle,  a  small  black  spot  on  middle  of  side  below 
lateral  line,  below  sixth  dorsal  spine;  anterior  part  of  side  vermiculated  with  orange-red  on  l>urders  of 
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scales,  which  are  yellowish  preen;  hea<l  and  nape  parplish,  with  narrow  reddish  orange  or  yellow 
lines  radiating  from  eye,  thoee  toward  nnout  reddest,  those  backward  more  yellow;  2  greenish  yellow 
Ijars  on  opercle,  which  is  yellowish  green  above  and  bluish  below;  dorsal  pale,  specked  with  olive  or 
brownish,  edge  of  fin  reii;  membrane  of  anterior  ray  with  a  blue  spot  bounded  above  by  a  similar 
bright  red  border;  last' few  dorsal  rays  pale,  with  rosy  specks,  yellowish  toward  tips;  caudal  mottled 
greenish  and  reddish  on  basal  half  of  rays,  elsewhen'  mottled  rosy,  yellowish,  greenish,  and  white, 
the  border  narrowly  blue;  anal  flesh-color  at  base,  m(»ttled  retldish,  grayish  and  greenish  on  distal 
parts,  the  border  blue;  {lectoral  and  veiitrals  pale  rosy,  the  latter  somewhat  mottled  with  greenish, 
reddish,  and  white;  iris  bluish  olive,  with  radiating  orange  lines;  tip  of  lower  jaw  dark  bluish,  paler 
on  the  thnjat. 

This  same  specimen,  after  having  bec*n  in  spirits?  one  year,  is  dusky  white,  palest  l)elow;  the  lines 
and  markings  on  the  head  havechangtMi  to  f»aU'  sulphur-yello^*,  as  likewise  the  border  U>  the  scales 
on  anterior  part  of  Ixxly;  the  dark  greenish  ]H»st(Mnilar  sjMtt  has  InH'ome  dark  brown,  almost  black, 
and  the  green  of  the  side  ]»ak':  the  black  lateral  s|K>t  i>ei>tiHts;  the  blue  spot  on  anterior  portion  of 
don«l  hat*  liecome  black,  and  the  nn]  alx>ve  it  has  fa«k*<l  to  {tale  lenum.  In  some  specimens  the  black 
lateral  spot  is  aljsent  on  one  or  l)oth  sidles,  while  (x'cai^ionally  in  other  specimens  it  is  duplicated  and 
appears  as  a  double  s)>ot  on  at  lea^^t  one  si<h*.  Mr»st  s(»e<'imeiis  show  in  spirits  traces  of  4  or  5  broad 
dark  bars,  and  a  dark  blotrh  on  l>asal  part  of  c'au<lal  tin. 

Another  s|>e<Mnien  (No.  0:i:V>0)  in  liiV  was  s<arlet.  a  little  olivaeeous  on  liack,  the  color  deepest 
behind  opercular  flap  and  pro«luce<l  liy  a  vertical  siM)t  nn  each  scale;  siile  of  hea<l  green,  with  scariet 
line  radiating  Ironi  eye,  irrejrular  in  iMjsition;  a  brown  siK^t  l>ehind  eye:  a  jet  black  round  spot  laq^er 
than  pupil  l)elow  seventh  scale  of  lateral  line:  a  black  ocellus  Unbind  middle  of  first  dorsal  spine,  rest 
of  dorsal  with  red  reticulations  aroniitl  pale  s{M>ts;  caudal  and  anal  similar;  soft  fins  whiter  than 
spinous  portion;  ventrals  whitish,  reticiilatiMl  with  re<i;  {xn-toral  {Mile  with  a  red 'streak  at  base.  An 
example  (No.  O'i'M^i)  4.25  inches  lon^.  taken  at  Honnlnln,  June  14,  when  nearly  fresh  had  the  back 
and  upper  parts  of  side  and  head  hrick-re*!,  niottletl  with  dark  olive;  2  mwsof  scales  below  lateral 
line  with  the  entire  niarj^in  oranVe-red;  .S  or  4  faint  nMuid  chisky  siM)t8  alx>ve  lateral  line  anterioriy;  a 
conspici\ous  black  s|>ot  just  U>I<iw  latenil  line  l)eneath  fifth  and  sixth  spines;  caudal  peduncle  dusky 
underlaid  with  rosy;  snout  and  interorhital  space  with  irregular  greenish  white  lines;  whiter  lines 
railiating  forwar^l  and  copinTv  i»nes  l«n-kward  from  eye:  a  larjri*  brownish  spot  l)ack  of  eye  bounded 
by  <»i>ppery  orange:  oi>ercle  in  front  of  iK*ctoral  gret»nish,  with  2  ol>scure  coppery  stripes;  under  parts 
paler,  the  scal<*s  with  jwile  oran*:e  centers:  inaorin  of  lower  jaw  white,  rest  black;  middle  line  of 
throat  black;  <lorsal  hlackisli  brown,  the  sheathing  scales  du.**ky  rosy;  first  ray  blood-red  on  outer 
two-thinls,  followed  by  a  black  spot:  margin  of  fin  with  a  narrow  white  line,  tips  of  the  ray  rosy, 
IKisterior  6  or  7  rays  yellow:  cau<lal  with  npjK^r  half  yellr»w  with  rosy  splotches,  me<lian  rays  with  a 
large  blackish  blotch  on  ba>al  half,  outer  half  and  lower  i>art  of  fin  greenish  yellow;  anal  greenish 
olive,  jMisterior  margin  gretMiish  yellow,  with  n»sy  s]»lotches:  {sectoral  i>ale  nisy,  yellow  on  base;  ven- 
trals dusky  anteriorly,  paler  on  inner  rays,  cn>sse<.i  by  alM)ut  4  n>w8  of  orange-red  spots;  iris  olive  with 
spots  and  lines  <>f  orange. 

This  little  fish  is  one  of  the  must  )>eautiful  of  the  many  brilliant  fishes  found  among  the  Hawiimn 
Islands.  The  extreme  delie*acy  and  iK-anty  of  the  markings  are  well  sht>wn  in  the  excjaisite  painting 
by  Mr.  Hudson  which  accompanies  this  re|>ort. 

The  sitecies  was  originally  des<*ril>e<i  from  the  Hawaiian  Islands,  being  found  among  the  coral  rocks, 
where  it  is  ap|>arently  not  uncommon.  We  have  examineil  40  sfMH'imens  from  Honolulu,  and  1  from 
Hilo,  all  of  small  size,  rarely  exceeding  5  inches  in  length.  Other  specimens  were  obtained  by  the 
AUtatrffum  at  Honolulu. 

CkfUimuM  fnmartUntutCnyivT  &  ValencionnL';'.  Hi^t.  Nnt.  Poiss..  14.  96, 1A39,  **  L'ile  Onarourou"  (Honolulu),  Coll.  Esrdoaz  A 
Soiileyet;  Giinthcr,  Cat..  IV,  i:n.  1^:2  (Hawaimn  Lslands);  (iiinthor,  Fisrhe  dor  Sildiiev.  VII,  246, 18K1  (HtHiolulu); 
Steindarhnor.  DcnkM.  Ak.  Wism.  Wit-n,  LXX.  19iN).  hiH  (Hoimluliir.  Jenkins.  Bull.  V.  8.  Huh  Comm..  XXII.  I9Q2 
(Sept.  -23.  190E{).  4M  (Honoliiliu:  Snyder,  np.  cit.  (Jan.  19, 1904),  A30  (H(moliilii). 

f  CheUinw ecmmewU  Blecker.  Nat.  Tijd.  Ned.  Ind..  III.  290.  1.n>2.  Ceram;  Giinther.  Cat,  IV.  127, 1862  (Amboyna:  AneUymn.) 

F.C.B.  1903—21 
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256.  CheiliniiB  trilobatus  I^c^pcnle. 

llea<l  2.6  in  length;  (lepth  2.6;  eye  6  in  hea<i;  Bnout  2.7;  maxillary  3;  preorbital  3.6;  interorhital 
3.6;  leant  depth  of  tmudal  iHMluncle  2.2,  least  width  12;  I),  ix,  10;  A.  iii,  8;  P.  11;  V.  i,  5;  C.  12; 
Boales  2-20-5. 

Bmly  short,  dei^p,  and  much  compre88e<l ;  l)a<'k  considerably  elevate<l,  the  ant<*rior  profile  rising 
in  a  l)old  eurve  from  tip  of  snout  to  origin  of  dorsal  fin;  a  slight  depression  on  snout  in  front  of  eyes; 
interorhital  spa<*e  rather  wide  and  high;  head  rather  small,  comprease*!,  its  greatest  wi<lth  2.3  in  its 
length;  snout  large  and  heavy;  mouth  uKxlenite,  little  oblique,  entirely  l>elow  axis  of  Innly,  the  jaws 
equal;  each  jaw  with  a  pair  of  strong,  curvetl  cjinines  in  front,  ami  a  row  of  shorter  ctmic  teeth  on 
each  si<le,  these  decreasing  in  size  i>osteriorIy;  eye  small,  entirely  above  axis  of  Innly;  pn»orbital  deep; 
lips  thick  and  fteshy;  opercle  ending  in  a  broad,  short  flap;  caudal  peduncle  very  dei»p  an<l  thin. 
Scales  large,  thin  and  firm,  covering  IwHly  and  entire  head  except  snout,  those  on  head  thickest; 
lateral  line  l>eginning  at  upijer  end  of  gill-opening  and  running  in  a  nearly  straight  line  to  s<'ale 
beneath  last  dorsal  ray,  where  it  ceas(^s  but  reap]>ears  2  rows  farther  down  and  3  si*ales  farther  forwanl, 
thence  continuing  ti)  base  of  caudal;  i>ores  of  lateral  line  not  much  brancheil.  Dorsal  fin  l>eginning 
over  base  of  i)ectoral,  the  spines  weak  and  slu)rt,  their  length  not  much  exctH»<ling  half  length  <»f  snout; 
soft  dorsal  pointed,  the  longe^st  rays  1.5  in  head;  a  sheath  of  large  scales  at  Iwise  of  dorsal;  caudal  tril- 
obate, the  outer  and  ndddle  rays  pn winced,  the  long(»st  rays  al>out  1.4  in  head;  anal  similar  to  soft 
dorsal,  jK)inte<l,  the  longest  rays  1.3  in  head;  anal  spines  gra<luate«l,  the  first  very  short,  less  than 
orbit,  the  third  alM)ut  3.5  in  head;  jH'ctoral  broad,  truncate*,  its  length  1.9  in  head;  vcntrals  very  long 
and  j)ointe<l,  rea<'hing  base  of  first  anal  ray,  their  h^ngth  alnnit  1.25  in  hea<l. 

Ctilor  in  life,  olive  gray;  a  series  of  greenish-blue  cros.»*-streaks,  very  numerous  and  well  «lefincd, 
pale  cherry-red  cross-shades  l)etween  them;  head  with  radiating  streaks  and  s|M)ts  of  crimson;  rhin 
dull;  ilorsal  light  olive  with  cherry-riHl  edge  and  intramarginal  stn»ak;  soft  rays  mostly  colorless;  a 
little  dusky  six)t  at  base;  caudal  dusky,  edge<l  all  arouml  with  pale,  the  tip  an<l  e<lge  mostly  rol;  anal 
olive  with  green  rays  ami  2  red  marginal  strii)es;  ventral  with  blue  n»ys,  an  olive  blotch  and  a  pink 
edge;  |KH'toral  yellow-olive,  dark  olive  at  bas«». 

Color  in  alcohol,  dark  brown,  blotche<l  irrt»gularly  with  darker;  heiKl  with  numerous  short,  narrow 
pale  streaks,  some  of  them  more  or  h»ss  wavy,  those  on  o|HTcles  breaking  up  into  round  spots;  dorsal 
fin  greenish  olive,  with  pale  bonier  narrowly  e<lged  with  darker;  caudal  <iark  greenish;  anal  <lark 
greenish,  e<lge  pale;  jK'ctortd  j)ale;  vent  rals  greenish-blue;  iris  green.  Di»scrij)tion  of  male  (No.  0-16L'7, 
10  in<'he8  long)  from  l*ago  l*ago,  Samoa. 

A  female  examj>le  6  inches  long  (from  Pago  Pago)  differs  from  the  male  just  descrilnMl  rhietly  in 
the  n»ore  slemler  snout,  h'ss  elevated  back,  roundcMl  caudal,  less  pointed  dorsal  and  anal,  and  mut-h 
short*»r  ventrals.  The  pale  markings  on  the  head  are  less  distinct.  The  female  and  young  with  short 
ventrals  corn'sj)ond  to  CiieiimuH  sluuosux  descril)ed  from  Santlwich  Islands  by  C^uoy  and  <  Jainianl.  We 
have  obtain*^!  many  sj>e<*imens  of  this  sjM'<'ies  from  Samoa,  but  saw  none  in  Honolulu.  The  only 
Hawaiian  record  is  that  of  Quoy  and  (iaimard. 

Ch/!itinm  triltihattui  I/n(vi>^'<l(^%  Hist.  Nut.  Voiss.,  Ill,  529.  aiT.  pi.  31,  i\g.  3,  1S01,  Indian  Ocean  near  Mauritius. 

CheiliuuH  tfinmntu*  Quoy  &  (fuinianl,  V<>y,  Uraiiie,  Poisw.,  27.S,  lX'2-4,  Sandwich  Islands;  youiiK*.  Uup|H*ll.  Atlns  Kist'li.,  22.  l.vjs; 

<:uvier*  Valenelennes,  Hist.  Nat.  Poiss..  XIV.  79.  ixiii;  Bh'tkcr,  .Mlas,  I,  (k\,  j.l.  27.  fiK.  2,  1«62;  (Juiilhor.  (at.,  IV. 

126.  1H<}2:  KlunzliiK«'r,  Fi.st'h.  Roth.  Moor,  in  Verhaiid.  7ahA.  Bot.  (les.  Wion,  XXI,  1^*71,  5,13. 
Cheiliiius  riviUatutt,  C'uvier  &  ValencieiineH,  op.  rit.,  HCt. 

Oenus  168.     N0VACULICHTHT8  Bl66k6r. 

I^broid  fishes  with  oblrmg  iKxly;  postocular  region  of  hea<l  scaly;  27  or  28  scales  in  longitu«linal 
series;  each  jaw  with  many  serie^s  of  conspicuous  crystalline  teeth,  the  2  anterior  canines  *urvrd,  no 
angular  teeth;  dorsal  fin  and  base  of  anal  Si-alelew;  the  2  anterior  dorsal  spines  flexible,  the  following 
7  pungent;  anal  spines  3;  lateral  line  interrupted;  lower  pharyngeals  with  4  or  5  series  of  tciMh. 

Nomritlicfitfnji*  Klt^eker,  CoiiMp.  (Jen.  Ijibr.  In  Vt'ixl.  Koii.  Ak.  Wet.  Xlll.  ^>^6'2,  Hf2  {tifinouniH);  BleekiT.   I'ror.  Zim.I.  s<.(  . 
Ltnul.  iw;i.  410-13;  'JUvkor,  Atlas  Irlith..  I,  143,  lHf.2. 

o.  First  2  dorsal  spines  .somewhat  shorter  than  the  others,  never  prinlueed uoitiii.  p.  ;;jo 

aa.  First  2  dorsal  spines  not  at  all  shorter  than  the  others,  sometimes  produeed. 
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b  Tlnt-i^onM  aplnwiiriinrwtuil  n-nuivnl  Imm  Ihc  tlitnl.iUHl  lhi>  thlnl  iiihI  luurth  ■nmcwhat  farther  apan  than  the 
othen;  In  malni  ihe  llnl -■  ]ir<»liiri-il  m  innn-  ihiinttriii;  li-nRih  irfthlnl;  In  llfp  gi'iicral  bnljr  iiilot  aburc  dull  ollm 
briiwn  wllhnnilarkrnw-bars Iimbmnt,  f.  XX 

bb.  FIM  Sdimttl  11(4 ne>  alxint  (1) nail;  Hittnil  Willi  thv  iit)icr<;  tlir  liixt 'J  Krvully  pcuiliuwl,  miirp  IbanSltmcii  Ibe  lenelh 
of  th<^  Ihlnl.  *D<I  Ihi'  iltth  iinKliK'nl  tmitiinii  ihIci'  ihi-  IriiKili  cif  tlirlhird;  itvnvral  liiidj'  cnliiTjriven  wllh  dark 
itrani-lialidH jlaUutiuia,  ]■■  Xf7 

367.  ITovitGulichUiya  wood!  Jf  iikiri^i.     I'Ute  X  I.  aiul  FitiH.  137  aud  I31a. 

Ilewl  3.23  ill  length;  ilei'tli  It;  eyt-  5.5  in  Iich'I:  f t  'J.ti:   iiiuxilUry  Xti;  intemrbiUl  4.9;  D.  is, 

1**'   A    III    1"*"  w»lw*  ^l— ''7-7-''4  iKUx'j''  ilr  *i 

B<h1,v  iililoii);.  i>l1i|ilii'Ml,  Kixitlly  oitiiiiri'H-'iil:  ilorwil  niitlini'  Imt  iiliiihtly  iiion.'  itinvfx  than  ventntl; 
heail  ti>iiger  than  iU-e\i;  hiioiiI  nitliiT  fliori  jiiiil  [xiitilol;  leiwi-r  JHW  slightly  the  l<ini>i'r;  uxMith  small, 
fl^lhtly  obliiiiie.  tliu  iiiuxilhiry  tint  i^'ai'lii]i>;  v>Tii<':il<>f  I'vi'  liy  a  ili^tiiiKV  tH|tial  Id  pufMl;  ntchjaw  with 
a  pair  ot  laiiJ*  riirvni  i-atiiiiiT"  in  fmiit  itrnl  a  «  Tiis  nf  muuIIit  I'lmii'  tit-tli  uti  llie  tiiiltv;  anttriur  prufile 
gently  anii  nyiilarly  nirveil  fri'iii  lip  nf  ■'iiniit  tn  i.ristin  .if  ilnrnal;  cliii-k  iiiiHlmttrly  deep,  obli(|ue; 
intcrorbilal  hixli.  luiivfx,  Miiiicnliul  tn-iuliaiil;  'I'lr-^il  liii  Ix^-liiiiiii).' uvcr  riiiildli-ot  ii[)en;i«,  the  ante- 

,,,,,    .-...^^^ 


nor  ppint-B  not  ili'tai-liiil  ni 
roy» Koiiiewlial  l..iip-r.  »Ih>ii 
■>r  »ift  <l'.rKil;  >'aii<hU  >li::1i 
li>ii)ter  than  diuiiiH<-r  of  <-yi- 
1.25  ii)  hi-a<i:  )H'i-i.>ra1  tn.K 
lateral  liiiv  follnwiii^  litir  <>i 


[.r.'\i>. 


..f  n 


-iiiiliii 


'jiini'-'  nil  r=liHr]i.  alanil  ciiial  in  IcnKtli,  3.6  in  head;  doreal 
ill  lit'iiil;  iiiuil  !<|iiiit'  ^li'irt  Drill  sliar|>:  anal  ravH  almiit  equal  to  thoae 
iiiiiiili'il,  ii!'  Ii-n>.'ili  \i  in  luiul;  \i-ntralii  with  the  ^piiie  Bharp.  a  little 
lir^t  r.iv  lilaiiiriitiiiL^.  riwliiny  wmit-wliftt  Wyiind  oriitin  nf  anal,  atiout 
i:  lian-ly  riMiliiiit'  nrit'in  nf  anui,  l.-l  in  li««<l;  wait*  thin  ami  Ann; 
'k  iLiilil  iiiiiItT  liaw  of  foiirlli  ilorml  ray  fmiii  lai^  where  it  dnipa  2 
I  Iki.'^'  (if  caiiiial:  lii'nd  entirely  iiaknl,  hreant  marly  naked,  only  2  or 
3  small  ai-a1e)>  ajipiireiil.  lh-HTi|iti'in  \iaMi\  i-liietly  ii[wiii  a  )>|K'i'itiien  (No.  II34H3)  U.O  ineliea  loI^; 
fruTii  II  ill  I. 

Cohir  in  life,  olivai'*"'"!!' alunc,  rosy  cti  nape,  violaoeoiiB  lielow,  the  jjcneral  effect  pale  violet;  Home 
rofiy  Khadex  on  niile;  alu.ve  |iii'tonil  yellowish  while  i<liad(il  with  topv;  vicilet  on  lower  ride,  gold-roay 
nil  ride  and  hrijfht  nniy  oii  iiajx':  ride  of  hi^il  liviil  vinlel;  2  ttray  ptreakn  hitoni  lower  jaw,  no  diatinet 
markH  <iii  ln-ail,  Imt  iti  freiiher  male  r>|i(i'iniens  an  ill-ilehneil  (pdilen  area  liehiiid  head  paaring  off  iato 
nwy:  siiiiioiMdiirsul  vi<ilel-l>liie,  with  round  Ink-like  t)[HDlfi  of  indigo-blue;  soft  donnal,  anal, and  CMidal 
liri)[ht  i<aliiion-re<l,  nnmarkeil;  vetitralH  violet  white;  [>e(.'ti>ral  reddish,  the  axil  erwlet  with  a  vlolel 
line;  aoine  dark  red  dots  oil  caudal;  pores'  of  lateral  line  i>ale  orange;  iriu  bright  crimson. 
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Another  Bpecimen  {No.  03496)  obtained  at  llilo,  showed  in  life  the  following  colors:  Head  and 
caudal  peduni'le  lielow  lateral  line  pale  bluish  purple;  back  alouK  spinoiix  dorsal  browninh  yellow' 
overlaid  with  a  grayish  Dhade;  a  pale  yellowish  pat^^h  above  axil  of  pin'toral;  an  orait^doton  each 
Rrale  of  lateral  line,  inargiri  of  scale  |xile  brownish;  nape  brown  with  slifthtly  reddish  tinge;  lielly  with 
9  or  10  whitish  vertical  streaks  on  the  periloueiini,  hut  discernible  through  the  skin;  memliranea  of 
spinous  ilorsal  purple,  with  a  round,  jet-black  spot  between  each  2  spines,  purple  on  ed)^;  soft  ilontal 
delii^ate  orange-re<l,  the  liase  with  purplish  shade,  small  black  spots  similar  to  those  on  spinous  ilomal 
on  first  2  nr  8  membranes  of  soft  donal;  caudal  tinpaleorange-reil,  the  distal  ixirtion  brighter;  anal  and 
|)ectoral  same  as  caudal;  \'entrals|iale|>urple;  iris  pinkish  red.  A  nearly  fresh  B[ieoinien  (No.02!174)  wat< 
desi'ribeil  as  very  pale  rosy,  with  bluiahand  purplish  irridefwnce,  somewhat  yellowish  al>ovei)e<'t<)ral;  2 
rows  of  scales  next  to  dorsal  whitish;  nape  rony;  snout  and  cheek  ashy  yellowish;  under  parts  whititdi; 
middle  of  siile  with  a  wedgetl-shaped  paler  gpaoe  ending  in  a  blunt  point  on  raudat  peduncle;  fins  all 
pale  rosy,  except  sjiinoiis  ilorsal,  which  has  a  small  btuisli-blai'k  sjMit  on  eacli  membrane;  iris  pink. 
Still  another  spe<'imen  (No.  0:t4!i6l  was  descri))e<l  as  bluish  on  IxKly  with  golilen  tintce;  spininis  dorsal 
blue  with  a  white  Bpot  on  each  nieuihrane;  soft  dorsal  aiid  anal  rosy;  venlrals  rosy  except  pnibiced 
ray,  which  is  white;  jiectoral  light  rosy  with  slight  ilusky  on  upptTL'  raywon  proximal  halt;  iris  rosy. 
An  examination   of  this  same  specimen  after  it  bad  been  in  alcohol  more   than  2  yesra   shows  the 


Flci.  1»7( 


spinous  dorsal  hhiisb  dusky  with  one  or  more  rather  distinct  whiter  spots,  these  continuing  on  the  mem- 
brane of  :tor4  rays,  rest  of  soft  dorsal  and  all  the  other  fins  i>a1e  yellowish  white:  axil  'lusky. 

An  examination  of  a  large  series  of  specimens,  including  the  types  of  .Y.  voihH  ami  .V.  i-ntnrgi/rnix 
and  a  careful  study  of  Mr.  Seale's  pholograph  and  description  of  A'.  ttiUoo,  shows  that  all  ccinstilnle 
but  one  sjhhjcs.  The  tattoo  marks  on  the  l>elly  shown  in  Mr.  Scale's  photograph  and  di'siTiU'd  by 
Dr.  Jenkins  in  his  aix'onnt  of  N,  mtarjymwi  show  plainly  in  our  alcoholic  s|jecimens  Niw.  (Wi'iiT, 
054.'M,  and  05726,  and  the  life  color  not«  taken  by  Mr.  Rindo  on  specimen  No.  KUm  calls  attmli'iii  1o 
the  same  markings.  In  the  majority  of  our  specimens,  i ml ui ling  specimen  N<i,  034iM<,  these  ''latlisi' 
marks  do  not  aptiear  externally,  as  Dr.  Jenkins  bos  correctly  stated,  l>eing  upon  the  iieritonciini 
and  not  always  showing  through.  Upon  dissection,  however,  we  tinil  them  present  i[i  all  of  llir 
iM)merouHS]>ecimens  examines!  by  ns.  Dissection  also  shows  them  to  be  njually  plain  ii|>on  the  ci>ly]H- 
of  .V.  woodi. 

We  have  e:iaminc<i  1!)  examples  (S  collected  by  Dr.  Jenkins,  including  Ihe  tyjict^  of  .V.  iriuuli 
tmd  N.nilargyTfiit),'  Iram  Ililoaiid  12  from  Honolulu;  these  are  4.6  to  6.75  inches  long.  The  ^'iiecies 
is  rather  common  about  the  coral  reefs. 
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lull.  r.S.  KI>h<Vimni..  : 


Bolulu  (ifpe.  No.  e(a».  StMU- 
(I.  4«S(ltono1n]u). 
V.HoDolulu  (Ifpe,  No.  5WH, 


208-  NoTaculichtliya  teeniourua  n.^vpr-<]t;).     F1)(.  LIS. 


Ilea'l  ;i.2  ill  If11|ft>>;  -leptll  ti:  fVt-  7.: 

Boily  rather  lone  ^"'1  Kceatly  i-<im[ 
and  lilunlly  cimii';  Hnleriur  pnililc  .>1>li< 
■loraal  and  ventral  I'litlineii  in  Um<c.  low 
lar)ce,  nearly  hori/jintnl.  Uie  miixilUry  r 


(■urvi-d  caiiiiui' 

lit., 

It,  a 

.1  a  .-T 

vs..fHiiull. 

|Air  of  Ruialler  . 

jiiiru 

X  t..» 

ar.l  til. 

front;  eve 

hpowl,  .-..nveJt  h 

ul  ni 

t  In- 

K'liiDii: 

o|H-nl,-.  M 

limit  l.njii<ln.ift  Ha].; 

.,rsi 

tin  .:„ 

tLiHi.iii-,  lir- 

and  tlie  thinl  ii> 

li<-<l 

tlle.-:.- 

[lirie,-  hiTve 

markeilly  [inKhi 

■fli 

th.- 

iiiiiU'.  ( 

eir  I.TWtli  1 

fln  ever  verti.-al 

fron 

"]'l 

•r  e.l«. 

of    |.M-.|»T 

■ioreal  Biiiiiw  w 

lieu 

ff.-r  iiM 

.l,iir|«-r.  tl 

iKitiiewhat  ekvu 

L-.i.  1 

■riirt 

of  1..] 

jn-,-I  mys  1' 

iilieail:  .-iiont  2.!>;  maxillary  ;{.4;  prearl>ital4.6;  interorbital 

iw[:  lieiiil  rather  Itmjt,  lonjter  than  deep;  snout  long,  low 
i:  rinnv  in  ii  i.i*"tly  t'onvex  line  from  tip  of  snout  to  nape; 
,rve-;  i-aiiilal  peilunt'le  very  det^]^,  2  in  head;  mouth  rather 
I'hinj:  anterior  ol^e  o(  pupil;  jawp  eaeh  with  a  pair  of  strong 
lii'  teetli  laterally,  luually  a  eecond  or  third 
ior.  al)i)ve  axis  of  hoiiy;  int«rorbital  rather 
<ill!c.-i  ]iienil>ranon»i,  the  opercle  ending  in  a 
lilt  di-tmhed,  ihe  membrane  l)etween  them 
1  Hexjlile.  nut  priKluced  in  the  female,  but 
lun  1  u  ill-  tliat  of  thinl  spine;  ori^n  of  dorsal 
if  ni'oiiil  ilor>a1  npiiie  equaling  gape;  ottier 
III  ml  eijiial  to  !^iK>n<l;  Boft  portion  of  dorsal 
liliir  ti>  FMift  iloraal,  ita  rays  somewhat 


vent  by  a  iiist;iiiie  ^ii;rlilly  jin-alri  ill 
letiKtb  slitihtly  iimiter  Iban  half  lii-ail:  n-ii 
of  smlef  fniiii  liai-k,  until  umler  Imn-  of  lli 
I'imtiniii-!' to  luiM-of  i-aiidal,  Ibere  lieing  It 
nakeil.  exivpt  a  (ew  very  «nall  olwiire  ^e 
Color  in  life,  fn.ni  a  »|-'eiMiell  [  No.  IW 
belly,  with  a  lante  vertical  oblnnj;  ujx.i  , 
eiigi';  wiilef  of  lirea"!  plain  dirty  olive;  bt 
radiatinj;  [nun  eye.  eaeli  iilycil  willi  i;ray. 
abort,  llie  Ibini  reai-bin;;  edge  of  t^ubij[<'ri 


.  hi'  length  -'  in  head;  ventralB  short,  not  rearhing  ■ 
.if  eye,  their  length  2.4  in  head;  ]>eeloral  broad,  itw 
ri  iatV-  i-niiHilb.  and  thin;  lateral  line  fcllowinn second  row 
d  dor»al  ray  from  la^t.  wherv  it  dri>)M  il  rowe  of  eoAvs  and 
iotres  on  the  lir^l  |iart  and  4  on  Ihe  other;  head  entirely 

«|»liHek  of  orbit. 

4M)  from  Honolulu,  dull  olive  brown;  each  scale,  except  on 
olive  white;  belly  b>rht  dull  red,  each  era\e  with  a  white 
il  oliie,  darker  alK>ve,  reddieb  on  \i\>e;  4  dark  olive  bands 
he.-41'iitLtl  and  thinl  erinHnent  at  baM,  the  first  and  second 
L-  anil  the  fourth  nearly  to  edge  of  preopercle;  membranes 
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of  first  2  dorsal  spines  jet-l)la(!k,  with  a  golden  spot  Ijelow ;  rest  of  dorsal  fin  with  alternations  of  oblique 
bluish  or  grayish  lines  imd  n)ws  of  olive  s])ots,  these  sjx)ts  smaller  and  nK>re  reticulate  near  tip  of  fin; 
anal  similar,  its  edge  dr.sky;  caudal  dark  olive,  with  bluish  reticulations,  a  broad  l)and  of  dirty  white 
covering  its  ba«al  two-fifths;  j)ectoral  faintly  olivaceous,  its  inner  base  and  a  large  axillary  blot<',h  jet- 
black;  ventrals  reddish  blai-k,  with  a  black  spot  in  the  axil;  iris  purple. 

On  sj)ecimen  No.  ().*i501  there  was  a  bright  yellow  spot  at  bast*  of  pectoral;  axil  black,  an  irregu- 
larly curve<l  black  8ix)t  l>ehind  axil,  concave  anteriorly.  Another  specimen  (No.  03502}  «liffered 
markedly  from  the  preceding  example,  having  the  color  in  life  dull  slaty  bluish,  no  orange  or  re<ldish 
on  belly;  edges  of  scales  on  l)elly  not  white;  no  lines  radiating  from  eye;  no  other  markings  on  hea<i; 
black  and  yellow  on  first  2  dorsal  membranes;  the  black  axillary  spot  large  and  united  with  the 
curve*!  black  area  at  lower  edge  of  pectoral.  Another  specimen,  8  inches  long  (No.  0,*W98),  taken 
July  8,  was  blackish  olive,  nearly  uniform,  the  scales  of  side  with  a  pale  olive-gray  vertical  bar;  axil 
jet-])lack,  with  a  jet-black  ocellus  alK>ve,  and  bright  yellow  on  base  of  first  iHK'toral  ray;  head  mottled 
olive,  unmarke<l;  dorsal  dingy  olive,  with  a  large  black  ocellus  lx»hind  sei'ond  spine;  soft  dorsal  vaguely 
cro8s-si)otte<l  with  dull  bluish  and  dull  gohlen-olive,  its  edge  washed  with  re<l;  anal  niottie<l  olive, 
e<lged  with  blackish;  cauilal  reddish  olive,  with  a  dull  pink  or  flesh-colored  crossbar,  a  dusky  bar 
l)ehind;  ventrals  mottled  black;  pectoral  dusky,  its  first  ray  red<lish. 

The  same  si)e(;imen  in  alcohol  has  the  scales  iwle  or  dusky  whit**,  wimewhat  n)sy,  with  broad 
dark  brown  lM)nlers;  axil  of  pectoral  black,  with  a  large  bluish-black  blotch  alx)veand  a  narrow  blue- 
black  line  below;  membrane  l)etween  first  and  second  dorsal  spines  black,  that  l)etween  second 
and  thini  spines  with  a  black  sjxit  l)elow,  which  is  a  light,  yellowish  area,  rest  (►f  norsal  fin  pale 
yellowisli  white,  crossed  by  numerous  series  of  irregular  large  brownish-purple  siKjts,  these 
coalescing  more  or  less  j)osteriorly;  e<lge  of  soft  dorsal  more  or  less  purplish;  anal  similar  to  soft 
dorsal,  markings  less  distinct,  edge  darker;  caudal  with  a  broad  yellowish  white  l>ar  on  its  basal 
two-fifths,  the  outer  jxjrtion  flusky  olivac<H)Us  crosstnl  by  olmcure  vertical  paler  lines;  1  or  2  scales 
on  lateral  line  l)encath  first  to  third  dorsal  rays,  sometimes  with  a  blackish  spot;  head  pale  yellowish 
white,  a  narrow  dark  line  fmm  eye  downward  and  backwanl  to  near  edge  of  preoiKTcle;  a  similar 
bar  from  iM)sterior  border  of  eye  downward  and  backward  toward  e<lge  of  opercle,  slightly  l)elow 
up|>er  e<lge  of  ]>ectoral;  a  third  much  shorter  line  from  iH)sterior  lK)nleP'of  eye,  where  it  sonu'times 
coalesiH's  with  the  second,  upward  and  backward  toward  origin  of  lateral  line;  an«l  a  fourth,  shorter 
and  less  distinct,  uj>wani  and  ])ackwanl  from  up|K»r  tnlge  of  orbit  toward  nape.  In  .«ome  s|>eciniens, 
particularly  the  males,  there  are  2  narrow  lines  across  interorbital  space  from  eye  to  eye,  2  similar 
<mes  downward  from  eye  toward  end  of  maxillary,  and  a  fainter  one  forward  fn)m  eye  under  nostril. 
In  some  siKH'imens,  particularly  the  larger  ones,  the  general  color  is  darker  and  the  oblong  hlack 
j>ectoral  o(!ellus  is  more  distinct. 

The  alH)ve  des<Tiption,  except  life-color  notes,  Imsed  ujwn  (No.  05611)  a  s|H^cimcn  10  inches  long 
from  Honolulu.  This  siK'cies  ap|)ears  to  lKMU»t  unconunon  at  times  among  the  Hawaiian  Inlands. 
There  was  1  specimen  from  Honolulu  in  the  collectitm  examineil  by  Steindachner.  It  was  not 
obtained  by  Dr.  Jenkins,  but  2  specimens  were  obtained  by  Dr.  Wood  in  1898,  and  one  male  by 
Jordan  and  Snvder  in  HHX).     Abundant  in  Samoa. 

The  young  of  this  species  havi'  the  first  2  dorsal  spines  elongate  and  more  or  less  detache<l,  as 
usual  in  Xoranilichllu/s.  Our  collection  contains  21  excellent  specimens,  only  .'i  of  which  are  males. 
Two  examples  were  collected  at  Honolulu  by  Dr.  Wood  and  2  by  Jordan  and  Snyder;  of  our  speci- 
mens only  2  are  from  Hilo.     length,  5.4,  to  10.2  inches. 

lAibrua  tsniionrus  Ijicopodo  Hist.  Nat    Poiwi.,  III.  4 IX,  61S,  IWl,  Tropical  Pacific. 

SiKintK  hcinitsphitrium  Lacopi'de,  t»p.  <'Jt.,  IV.  .'W.  1(K),  lS(r_>,  locality  not  given. 

Spartuf  brarfiion  IjicopoJle.  op.  cit..  M.  160.  mw.  locality  not  criven. 

Jiilis  ranikorrrmiH  ilnny  Kk  (Jaimanl.  Voy    Astrolabe.  Vo\ffs.,  704.  pi.  20.  t\g.  1,  IKO.  Vanikoro. 

Jnlinbi/rr  (yomiK)  I-^y  I't  Beiiiu'tt,  Z(m»1    Bet'chey  s  Voyage.  64.  1839.  Oahu  Island. 

Xoracula  crphalotunia  Hloeker.  Nat.  Tijils  Ne«l.  Ind  .  VI.  IMT^l.  333,  Lurantuka. 

Snvacula  hudtU  (youtiK)  BK'oker,  Act.  .Sec  So.  Iml.  Neerl.  1,  1856,  Vlssc-h.  Amboina.  59.  Amboyna. 

Xtnavald  luuiicolcuKix.  Steitulachnrr.  Dcnks.  Ak.  Wi.sjj.  Wien,  LXX,  1900.  r)04  (Honolulu). 

yovacHUrMhifit  hnnixphirrium.  Jenkins  Bull.  U.  S.  Fish  Com..  XXII.  1902  (Sept.  23,  1903),  404  (Honolulu). 

yovaculichthifif  t:nnouni€.  Snyder,  op.  eit.  (Jan.  19,  1904),  530  (Honolulu). 
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260.  Novaculichthys  kallosoma  (B1t*eker).     Plate  XLI. 

Head  measure<l  to  end  of  oiM*rcular  flap  :i  in  length;  depth  3;  depth  of  cauilal  peduncleC;  snoot  3.3 
in  head;  eye  5;  dttreal  ix,  12;  anal  in,  12;  MtiK^e  2-2(>-9.  Color  in  life  green,  8ix>tted  with  white  and 
handed  with  black. 

Width  of  \MH\y  2.7  in  heaid;  .<noiit  not  iH>int4Ml,  the  profile  convex  from  tip  of  anoat  to  occiput; 
interorbital  area  acutely  nmnded  or  angular,  the  distance  between  the  eyes  equal  to  their  diameter; 
maxillary-  extending  to  a  vertical  (tatfi^ing  through  anterior  edge  of  pupil;  eai^h  jaw  with  a  pair  of 
canine  teeth  at  the  8ylnphy^<ii4,  the  lower  i>air  titting  lietween  the  upper  teeth;  head  naked,  except 
a  Hinall  space  l)ehind  and  lielow  ort>it,  where  there  are  2  rows  of  minute  scales,  which  do  not 
extend  arountl  the  orbit  but  4M*cupy  only  a  space  eiiual  in  length  to  <lianieter  of  eye,  the  center  of  the 
scale<l  area  lieing  on  a  line  l>etwe(>n  pupil  ami  upiKT  i^lge  of  Imse  of  |>ei^toniI;  lateral  line  interrupted 
on  the  twentieth  »«cale,  Ix^inning  again  on  tlio  thini  scale  below  and  extending  to  base  of  caudal;  first 
and  second  opines  of  dunital  greatly  l('iigthciie<l  and  very  flexible,  the  tirst  etiuai  to  the  length  of  head, 
the  second  2.4  in  length,  these  spines  coimecteii  with  each  other  and  with  the  following  ones,  the 
membrane  Ijetween  the  tirst  and  second  a)N)ut  e«|ual  in  height  to  the  eighth  spine,  that  between 
the  second  and  thinl  deeply  scoll<»{»e<l:  ivich  spine  with  a  narrow  Htrip  of  membrane  along  the 
posterior  e«lge  of  the  free  part,  the  litth  longt^t  of  the  remaining  spines,  its  length  2.2  in  head; 
longest  ray  l.H  in  hi'ad;  anal  spine.<  slen<ler,  };raduate<l  in  length  from  flrst  to  third,  the  second  4.5  in 
hea<l;  longi*st  ray  1.7;  mutlal  roun<le<l,  its  length  1.2  in  hea<l;  (KM'tond  extending  to  a  point  above 
origin  of  anal;  siH'ond  ray  of  ventral  elon^rate;  \vli(>n  depress<Hl,  reaching  anal  opening. 

Color  in  alcohol,  yellowish  white:  head  w  ith  M  black  lines  radiating  frrmi  eye;  an  elongate  white 
spot  on  chin  extending  downwanl  from  corner  of  mouth,  another  on  chi^ek  lielow'eye  near  angle  of 
preo|)ercle,  and  a  third  In'Iow  the  latter  in  the  hrandiiosti^al  ri^gion;  lj<Hly  with  5  narrow  dusky 
bandn,  the  Hr>*t  extending  from  (»rii;in  of  dorsal  downward  and  hackwanl  acrowedgeof  opercular  flap 
and  biu<e  of  }»e<-toral  to  I>as4>  nf  ventnil:  tlu*  st-cond  piissing  dow  r.wanl  fn>m  base  of  sixth  dorsal  spine, 
wiilening  and  dis;ipiKntring  in  reirinn  of  |K'ctoral;  the  third  extending  l)etween  the  third  dorsal  and  the 
thinl  anal  mys;  the  fourth  )>etween  the  eighth  dnrsal  and  eighth  anal  rays;  the  fifth,  shaped  like  a 
chevron,  the  |H»int  f<irward.  is  on  the  caudal  {MMlunde:  tirst  and  stntrnd  spines  with  broad,  dusky 
l>ars,  the  flu  with  larue  du>ky  clouds,  pndongations  t>f  the  dark  IhhIv  Ijunds;  betwee.i  the  large  spots 
are  smaller  ones  corres{Niiidini;  with  vertical  rows  of  irr(*gular sfM^ts  <m  the  body;  anal  colored  like  the 
dorsid;  distal  half  of  caudal  rays  dusky:  |H>ctoral  w  hite;  ventrals  dusky,  the  inner  half  of  fin  bordered 
with  white. 

IH^scHIkhI  from  a  sin;:le  s|Mcimcn,  4..')  inches  long,  ohtaine^l  by  the  AUMtn^nt  at  Honolulu,  which 
agrees  with  a  s|KMimen,  )>ri;.dit  green  in  Wiv,  ci*ll(M'ted  by  Dr.  Jonlan  at  I*ago  Pago,  and  with  another 
from  the  island  of  Negros,  T.  1. 

Since  thealH)ve  was  w  ritten  we  liavt*  received  from  Mr.  Herndt  a  second  specimen,  from  Honolulu, 
which  is  grass-gRM'u  in  cjilor.  Our  plate  is  froni  the  Pago  Pagr»  s|»iH;imen,  by  Dr.  Jordan,  revised  by 
Kako  Morita. 

Somtula  ktiUiMutnm  Blev kor.  Viwli.  Aiiit'oyiia.  .'i.  in  .\i-t.  Sim*.  Si*.  IihIo,  NttTl.  VIII,  Amboyna. 

yonu'MiirhthifH kiMuiumn,  Bli>4*k*T.  Syiinn.  ljil»r.  ni  V«rsl.   Kiui.  \k.  Wet..  XIII.  1><62.  '^93  (.\mt>oyiia);   Atlan  Icth.  1,146, 
latili,  tab.  31.  lig.  3:  Snyder.  Bull.  i\  S.  Fi««h  riunin..  XXII.  IWJ  iJan.  l'.»,  l«OI),ft30  (Honolulu). 

Oenas  164.  CTMOLUTEB  Qiinther. 

Body  com presK^l,  oblong,  covered  with  small  scales;  snout  rather  elevated;  head  naked;  lateral 
line  interrupted;  n<»  iKisterior  canine  t«M>th;  D.  ix.  12-14;  A.  in,  12-14. 

<'*/mtilute9 iiiinther,  Ann.  Majsr.  NhI.  Hist..  VIII.  1n;i.  >T  yprirUxiatu*). 

260.  Cymolutes  lecluse  (i^ioy  &  Gaimard). 

Head  .'135  in  length;  depth  H.lio;  eye  o.h.*)  in  head;  snout  2:  gafie  4;  interorbital  5.1;  D.  ix,  13; 
A.  Ill,  13;  scales  7-7i*-2.3. 

Body  fusiform  or  wedge>sha{>e<l,  tapering  gradually  from  nape  to  i*au«ia1;  hea<l  short;  snout  long 
but  decurved,  the  anterior  prf>tile  in  a  n*gular  lj<ild  curve  from  ti|)  of  snout  to  nape;  mouth  low,  hori- 
zontal, the  gape  not  nearly  reachnig  vertical  of  eye;  ea(.*h  jaw  with  a  \mT  of  strong  canines  in  front  and 
a  series  of  smaller  conic  teeth  laterally,  inside  of  which  are  shorter,  bluntly  conic  teeth;  eyes  high  up, 
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near  the  dorsal  line  and  close  together;  cheek  very  deep;  opercles  with  their  edges  smooth ;  operclo 
with  a  broad,  flexible  flip;  caudal  peduncle  mo<lerately  deep,  2.8  in  head;  scales  small,  densely  cover- 
ing entire  boiiy,  except  a  narrow  naked  area  on  breast  and  nape;  head  naked,  but  with  a  small  patch 
of  6  or  8  scales  below  the  eye;  lateral  line  running  high,  following  contour  of  liack  until  under  fifth 
dorsal  spine  from  last,  where  it  closes,  reappearing  again  5  scales  below  and  continuing  to  base  of  caudal 
fin,  sometimes  the  last  j>or^of  first  part  bent  down  and  the  first  of  the  last  part  bent  upward;  dorsal 
fin  l>eginning  over  middle  of  opercle,  the  spines  soft  and  flexible,  their  length  about  4.4  in  head,  dorsal 
rays  scarcely  longer;  anal  spine  and  rays  similar  to  those  of  dorsal;  caudal  truncate;  outer  rays  of  ven- 
trals  slightly  produce<l,  their  length  2  in  head;  pectoral  rather  short  and  broad,  about  1.75  in  head. 

Color  in  life  of  a  nearly  fresh  8f»e<^imen  (No.  08153)  pale  rosy  white,  with  some  yellowish;  top  of 
head  pale  greenish;  anterior  pectoral  region  greenish;  a  small  jet-black  ocellate<l  spot,  with  pale  blue 
border  on  upper  part  of  side  under  about  eighth  dorsal  spine;  dorsal  pale  greenish,  e<lged  with  jmle 
orange  and  blue,  a  narrow  black  line  near  tip  of  first  membrane;  caudal  pale  yellowish  white:  i>ectoral 
and  ventrals  whitish;  anal  white;  iris  yellow  surrounded  by  rosy. 

Another  specimen  (No.  0.'W08)  had  the  belly  pale  bluish  white,  the  general  c»olor  of  Inxly  very 
pale  olive-green;  anal  colorless;  dorsal  colorless  except  for  a  narrow  pale  reti  edge;  a  yellow  ocher 
spot  on  oiHjrcular  fiap;  a  small  dark  spot  on  upper  posterior  part  of  the  caudal  pe<lun<le;  i*audal 
colorless,  the  anterior  half  tingeil  with  pale  yellow;  other  fins  colorless;  iris  bright  yellow  8urroun<U»d 
by  a  rim  of  lake-puri>le,  a  stripe  along  back  for  entire  length,  just  above  lateral  line  slightly  jialer  and 
more  nearly  color  of  l)elly.  A  live  example  (No.  03458),  taken  at  Honolulu,  July  27,  had  the  general 
color  bluish  white;  edge  (»f  gill-opening  and  posterior  i)art  of  opercle  pale  pinkish  yellow;  a  quadrate 
area  from  gill-opening  to  vent  and  from  ventral  line  of  l)elly  to  level  of  lower  lx>nler  of  eye  pure  white; 
an  indistinct  irregular  band  of  pale  pinkish  yellow  from  below  eye  backward  along  upper  border  of 
the  quadrate  white  area;  jK>8terior  half  of  side  with  about  13  transverse  pa\e  pinkish  bars;  a  small  round 
black  spot,  with  bright  greenish  blue  l)onier  on  side  above  tip  of  pet^toral  and  just  below  lateral  line; 
anterior  part  of  dorsal  fin  with  a  Y-shaped  black  line  with  greenish  border;  posterior  part  bon.lere<l 
with  pale  pinkish  yellow. 

Color  in  ali^hol,  very  pale  yellowish  or  brownish  white;  side  from  al>ove  base  of  pectoral  to  ver- 
tical of  origin  of  anal  with  a  broad  yellowish  white  area,  the  small  black  spot  on  side  uuchangcil,  as  is 
likewise  the  black  on  first  dorsal  membrane;  black  spot  on  sifle  rarely  absent  and  sometimes  double; 
occasionally  an  indistinct  black  spot  on  ea(!h  side  of  upper  posterior  end  of  caudal  ])e<luncle. 

The  above  general  di'scription  is  baseii  chiefiy  upon  a  8]XH'imen  (No.  03153)  obtainecl  at  Honolulu. 
This  species  reaches  a  length  of  6  or  7  intrhes  and  is  fairly  abundant  at  Honolulu.  We  have  examined 
26  8j>ecimen8  (4.8  to  6.25  inches  long),  1  from  Hilo,  the  others  from  Honolulu. 

XyricMhytkdwBc  Quoy  &  Gaiiiiard,  Voy.  ITranio,  25<K)1..  284.  pi.  65,  fig.  1.  1«'24,  Hawaii. 

Xjfrichthyg  microlfpidotiM  Cuvicr  &  Valenciennes,  Hist.  Nat.  FoIsn..  XIV,   52,    1839,  Owhyhee  (Hawaii)  ((V)1I.  Quoy  A 

Gaimard). 
Cymolutci  kdmii,  Uunther,  Cat.,  IV.  207,  1862  (Hawaiian  Inlands). 
Cj/moltUcfi  kctim,  Jenkins,  Bull.  U.  8.  Fish  Cumm.,  XXII.  1W2  (Sept. 23, 1903), 465  (Honolulu);  Snyder,  op.  eit.  (Jan.  19,  19W). 

531  (Honolulu). 

Qenui  165.  nmSTIirB  Gill. 

Body  compresseil,  oblong,  covered  with  large  thin  scales,  about  26  in  the  lateral  line;  head  scale- 
less  or  nearly  so;  head  short  and  deep,  the  upper  and  anterior  outline  compresstMl  t(>  a  sharp  edge; 
pn.)file  almost  vertical;  eye  small,  place<l  high;  D.  ii-vii,  12;  A.  iii,  12;  first  2  dorsal  spines  detached 
frc^m  the  others  and  inserter!  on  or  close  behind  the  occiput;  lateral  line  interru])ted,  ext^'uding  on  the 
se<*ond  row  of  large  scales  l)elow  the  dorsal  sheath;  canines,  2  in  front  of  each  jaw;  no  jiosterior  canines. 

This  geims  contains  some  5  or  6  sjjecies,  chiefiy  of  the  western  Pacific.  They  are  similar  in  uniA 
resjHJcts  to  the  species  of  Xt/rivhtht/Sy  differing  principally  in  having  the  2  anterior  spines  uf  the  dorsal 
fin  produced,  separate*!  from  the  others,  and  placed  as  a  separate  fin  on  the  na\)e. 

I juiat ins  GiW.  Pro<-.  M:  Nat.  Sei.  l»hila.  1862,  143  {jmvo). 

a.  Body-color  in  life  olive  Kreen  or  gray,  not  black  or  brown;  3  more  or  le.ns  distinet  cross-shades iKiviniinns.  p.  :VJ\t 

an.  Body-color  in  life  black  or  brown;  no  crossbars uii/ci\  p.  S:'A 
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361.  IniiatiuB  pavoninus  (CiivkT  Jc  ValeJ 


Head:!  in  ientjtli;  ili'inli  2 
5;  D.  ii-vii,  12;  A.  iii,  V2:  H-alec  :J 

Ibxly  i<h<irt,  clet-]>,  anil  jfrvully  .-on 
ami  ileep.  ili<  Ifiiglh  'i  in  he»i|,  iN  r|e] 
vertical  from  tiji  of  jawH  to  frcmt  «( eye 
the  doivul  aiiij  ventral  nutlint-s  arc  al«) 
very  tn-nchant;  luimtli  finall,  iit-arly  ! 
orliit;  man[lit)li-  ptninjf.  the  Inner  i->li:< 
fnml  of  each  jaw,  liai-k  of  h  hi 
nearly  vertiml  ami  very  ili'c| 
opi'n'le  aimKilh.  their  eilifi'S  t!i 
over  posterior  line  of  orhil,  ih 
veryiwft  an.1  flexible.  ..tlier  , 


r:  :l-l'7-!l. 


r.  irl.it 


^).     Hate  XLII  anil  Fig.  139. 
jaxillary  3.4;  jireorbital  2.3;  intemrbital 


il;  lieail  ileeper  tliun  lontc:  raiidal  |>e<lunele  very  ghnrt 
;  stinut  ^e^y  ^hurt  an<l  blunt,  the  anterior  profile  ainiivt 
ii-e  in  u  sharp  curve  to  origin  of  ilorxal,  fnini  whieh  line 
illy  1-nrve.l  (••i^anilal  i)ediincle;  anout  and  anterior  profile 
ital.Ihe  maxillary  reai'hing  vertical  of  anterior  edge  of 
in-sseil  anil  i-unvex:  a  ].airof  strong  curved  canines  on 
lii-th;  i-aili  ^idf  of  jaw  wilh  short  conic  teeth;  preori)ilal 
hiiili,  v.Ty  convex  and  very  trenchant;  preopercle  anil 
iinteriiir  2  sj lines  uf  dorsal  detai'heil,  placed  upon  occiput 
'liii'e-1  and  litanieiitini.s  il!<  length  1.9  in  head,  both  fpines 
ilher  .^li'irt  anil  llexihle.  their  length  \esg  than  gape  of 


mou               ara  Hifmahratiof  abo  t  equal 

long       n  ei         a        rem     ng     ng  n    f  ana  ,  their 

le[ig  n  hen     wa  ve  lai^, 

sni'x          h  ea       akei          ■?           n      nee  a  few 

snia    w  in-ongapnxa         straight  to 

wait     n         a.  wan   nue«  o       s-a  e«       baw  o    sudal. 

C  a                                                                        green   w            la  k    rosB-shadeu  narrower 

than                r-.  a  -e^  r-                                                    »               /          eilgei    w   h  bngh        u      a  black 

cresce                   P"  MOshEcaexbeoweeof  eye 

cigei    »              g  k                     r      an     IX         sea  -a  edged  w   h  pa  e  blue; 

first   n    ru  la  ra                                w                d          ne          rehead     h  n   a  d   hroa   violet, 

this              a  a           get                           n          gh      range    an  ob  <i  e  b«nl  on    heek  and 
whole  uiMTcular  region  golden  ulivc,  with  ol)lli(Ue  violet  lines  and  dots;  tiTBt  dorsal  dull  violet;  aecond 
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dorsal  dull  olive,  with  lineH  and  spote  of  violet  blue,  j^reenish  blue  distally;  caudal  dull  olive,  with 
iutraniarginal  hand  of  nky  hlue;  ventnd  pale,  axil  lilaekish  violet;  pectoral  largely  blackish;  anal  dull 
olive,  with  hluit^h  marks  and  an  iutraniarginal  sky-hhie  l)and;  iris  crimson. 

Examples  from  Hilo  had  the  pale  lateral  siiot  generally  white  tinged  with  golden,  sometimes  pure 
whit«,  sometimes  pure  rosy;  some  have  an  additional  hlack  s|M>t  e<lged  with  hlue  alH)ve  front  of  anal. 
A  female  has  the  same  cross-hands,  the  first  hlack  spot  similar,  the  white  area  shade<l  with  both 
yellowish  and  violet,  the  marks  in  the  second  band  wanting,  the  least  trace  of  markings  on  head 
anteriorly,  an<l  on  side;  tin  markings  similar,  but  all  faint;  iris  <iull  crimson;  intramarginal  band  on 
caudal  distinctly  jmle  blue. 

Two  other  8i)ecimens  (Nos.  03000  and  03001)  were  de«t'ril)e<l  in  life  as  |)ale  olive  gray,  whitening 
on  side  and  l>elly;  side  with  4  broad  darker  bars,  the  first  at  base  of  iHictoral,  seeoml  l)etwtHMi  anterior 
end  of  anal  aiul  middle  of  dorsal,  third  l)etweiMi  jMwt^irior  ends  of  dorsal  ami  anal,  and  the  fourth  at 
liase  of  cau<lal  tin,  the  thinl  darkest;  a  black  spot  covering  1  scale  under  membrane  lietween  fourth 
and  fifth  dorsiil  spine;  this  lM)rdere<l,  except  I>ehind,  with  blue;  first  and  second  st'ries  of  scales  Ih'Iow 
dorsal  with  narrow  blue  lines;  dorsals  grayish,  with  nmnerous  blue  lines  exUMnling  upward  and  for- 
ward, these  seiwirate<l  by  broader  grayish  brown  lines;  anal  white  with  a  narrow  blue  line  near  its 
l)order,  tipinnl  with  brown;  caudal  whitish,  <lark  at  tij);  iH.»i!toral  olive  gray  alnive,  pale  yellowish 
Ih'Iow;  ventrals  white;  iris  pink.  Another  sj)eci men  (No.  03025)  was  descril>e<l  as  {uiie  <lusky  white; 
operele  with  2  tlarker  bands,  one  downward  from  eye  to  sul)0|>i*rcle,  the  other  across  ofH^rcle,  each 
with  some  purple;  si<le  with  a  broad  vertical  dusky  l)ar  upwanl  from  front  of  anal,  and  2  less  <listinct 
ones  farther  lMu;k;  tsigesof  some  s<ailes  pale  yellow;  a  small  black  s|)ot,  lK)nlere<l  anteriorly  with  blue, 
on  si»cond  row  of  s<*ales  below  fourth  dorsal  spine;  <lor8al  [)ale  bluish,  crossed  by  mnnen>us  brownish 
orange  bars;  caudal  white,  with  2  or  3  narrow  faint  yellow  crass- ban< Is,  the  tip  black;  pet'toral  white, 
slightly  dusky  at  base;  2  pale  nwy  blotcht^  on  l)elly  at  ly&nk'  of  anal;  ventrals  white;  iris  purple. 

Color  in  alcohol  (No.  0.*i'>34)  imle,  somewhat  dusky;  l)ody  crossed  by  4  broad  brownish  vertical 
bars,  the  first  under  proximal  half  of  jKH'toral,  the  second  upward  from  anterior  anal  rays,  the  third 
between  last  dorsal  ami  anal  rays,  fourth  on  distal  half  of  caudal  i)e<luncle;  humeral  n»gion,  inters|>ac«'s 
l)etween  dark  liars,  lower  (lart^  of  head  and  Indly  yellowish  white,  the  space  betw«*en  lower  half  of 
first  and  second  dark  l>ars  most  distinctly  white;  one  scale  above  laU'ral  line  and  under  l>ast^  of  fourth 
dorsal  spine  black,  borden»d  on  its  base  by  light  blue;  dorsals  tlusky,  almost  black  on  edge,  the 
membranes  vermiculated  with  dark  an<l  light;  caudal  smoky,  the  tnlge  darker;  anal  dirty  yellowish, 
the  e<lge  with  a  narrow  olivaceous  loonier;  ventrals  pale;  |K*ctoral  dusky,  Idack  within. 

A  young  example  from  llilo  when  fresh  was  violet  (ilive,  without  red;  4  dark  areas  or  biuids, 
with  pale  interspact*s,  that  liehind  pectoral  white;  base  of  each  scale  light  golden,  its  e<lge  violet; 
indigo  black  (X'ellus,  edged  lH*f<ire  with  violet  blue;  scales  all  over  hotly  showing  sha<les  of  violet  an<l 
golden,  faint;  first  <lors;il  <lusky  bluish;  secontl  tlorsal  violet  an<l  golden  in  obli<|ue  streaks;  one  blnc- 
black  <K'ellus  on  dors;d  edge<l  with  blue;  camlal  and  anal  faintly  violaceous,  the  latter  with  a  light 
violet  l)order  and  golden  e<lge;  |HM"toral  yellowish;  ventrals  dusky,  etlged  with  yellowish  and  viola- 
ceous; eye  with  faint  mdiating  streaks  of  violet  and  golden. 

Smaller  siKM'imens  in  alcohol  are  considerably  lighter;  ridge  of  snout  and  najX'  bluish,  cheek  an<l 
o|)ercles  brownish,  with  narrow  wavy  <larker  brown  and  bluish  lines;  dorsal  fin  paler,  with  wavy 
purplish  or  bluish  lines  extending  upwanl  ami  forward,  the  margin  son»ewhat  tlusky.  In  many  of 
the  smaller  examples  the  black  scale  on  the  side  is  without  the  bluish  anterior  lK)rder.  In  some  small 
six*cimens,  (me  or  more  scaU»s  toward  the  lower  en<l  of  tlu?  second  dark  bar  are  darker,  forming  a  more 
or  less  distinct  brown  blotch;  an  occa.»*ional  spm-imen  is  found  with  an  extra  black  spot  on  si<le  above 
lateral  line. 

This  species  is  the  largest  one  of  the  genus  found  among  the  Hawaiian  Islands  and  is  one  of  the 
most  important,  In'ing  a  valued  food-fish. 

These  8iK?cimens  an»  certainly  Xi/rirhthifX  fKironiima  Cuvier  &  Valenciennes,  as  were  also  the  speci- 
mens from  Honolulu  identified  by  Steindachner  with  Xffrichthym  paio  Cuvier  &  Valencieniie.*^. 
It  is  very  doubtful  whether  the  latter  spe<'ies  is  found  among  the  Hawaiian  Islands.  The  color 
assigned  t^)  it  by  Cuvier  an<l  Valenciennes  and  by  Hleeker  does  not  apply  to  any  of  the  numerous 
8iH»cimens  examined  by  us.  The  si>ecies  descrilied  from  Cape  San  Lucas  by  Dr.  (iill  as  InHsfins 
mundiotrpus  is  evidently  identical  with  this  species.  We  have  examined  a  total  of  (U  specimens,  5<> 
from  Honolulu,  7  from  Hilo,  autl  1  from  Kailua.     The  AUmtrons  secureil  some  also  at  Puako  Bay. 
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leix'k'iiiu-i,  lli.<t.  S:>i.  IViiw.,  XIV,  ea.  1<^.  Suidwicb  Idaods.  (Pnm  a  ilrawinK  !>> 
.  N.II  s.  i  I'liiitt  I<<.~J.  UV  Cape  Sas  Lucai  i<-ull.  John  XbiiIu>k  Jonlan  A  F.vpnnanii. 
hii.r   [Jiiik-.  At   Wi.-.,  \Vkii.  I.XX.  igui).  ju.il  HuiKilului:  iiuLulCuvlerA  Valendrnu«i^ 


M  Ji-iikln*.  Bull 


CI3;  SU1 


(Tn*. ; 


Tinydrt.  op.  ril.  iJan 


IVM'.  \I1  ■  ir.inuliilii:  IMak.i  Hiiy.  ]Uw:,y. 

262.  IniistiUE  niger  iS[,iii,lii,-liii,.n.     Fi^t.  140. 

ll«i.l:;.Si[ili.n«tli;  i!f|itli -■-.'.:  <y '■■  ui  h.:iA.  - ii  ■.';  nisxillary  :i,:J:  ].iv.>H.iial  ".'.fti;  interorbital 

:  n.  ii-vii,  I-.';  A-  III.  !-■:  >'.d,->  ::  ---['•. 


Ebxly  >\iu 


wM\ 


iilr.ll  ■' 


very  liluni,  anterior  prolilt- 
^4  (.iich  in  ti  long,  luw  cunr; 


i-aii'lal  p'liim'l.i'iPiiiipr.-M'l  \.ri  hi  |.,  .i.-itli  ■.'.:;  in  lo:nl.  [iriHirhituI  vt-rv  'li-t-f',  m-arly  vrriical;  mmilh 
siriall.  ii.Mrl>  li..n/..iiUil.  lli-  i.i^iNill.ii  i  tii;irli  i>  ii.  Iiiri- \.rtL.-.il  ..f  aiitvri.T  t-kt-  "f' c.rl.ir.  jaup  earli 
nilli  !i  jsiir..!"  l..tivMrv.-.l.:iniii.-  aiit.ri.irh .  :ui.l  :i  -.ri.-  .-f  r^iiiiill   l.liiiilty  niiiir  Uvlli.  lart-rally:  ey.' 

liela.'liMl  fr-'tii  ivioalTi.U'r  .'i'  tin.  \'hf  i-i  ii]-'"  <~ri|>i^1  alK>M-  |>><tfrii<r  half  •■£  fy<\  the  s|iinr><  r^ft, 
Hcxilili-aii'l  iiiiK'li  [>r.>.liti'.'<l.  till'  IniL'Ili  >>f  tli.'  tir-t  iiiu^iIliil- 'liMatiit'  fr..m  til> '>f  Fnoni  tii  olgi' of  ]>iv- 
ii|«-nlr.  si-..iiiil  >liiirtiT  \-\  ;i  .li-nirni-  ■•■|iiiil  t.>  .jij"-  i.i"  iiiipiidi,  n-iiiaininj;  iliirval  spinrs  iilfnilrr  and 
Hexililf.  tlirir  li-ri^-ll.  u\-n\  'J  7  in  h<-ii'h  'l^n^il  niy^^  ^liditlv  1.iiip>r.  al<onl  :>..^  In  h<«<t;  aiial  similar  to 
s..ft  ilMr>:il.  tin-  r.iys  iil-.n(  ■")nuli>  Imiii;:  ,-:.n.l;il  K'.'nlly  rinimU-l.  tlif  ray:.  al.xK  "J.J.S  in  hnu);  ouler 
ravTi  of  vfiitr.ll>  iinnliLifl.  ri-a.hiii'_-  Miit  1.7  in  Inwh  ["itnr.il  Imwil.  ils  leiijrth  1'  in  hewl;  scales  lar^, 
Ihin,  sni.»it!i.  iiti'l  a.l!ifn-iit.  tlnw  oil  hprii.-i  Ht]iii-«  lull  nilnnii  in  fizv:  lateral  line  rising  3  m'alm  froni 
ii|>I>cri-tiii  1.1  i:ill-<>]>eiiinL-,  llirnn'  .■iiMliniii--f  alimv' WT"nO  n>w  iif  scHles  lo  lhe».'aie  )>en<«lh  la^l  iloreal 
my  lint  mii-.  u  lure  il  •Inips  :i  rows  [n  tiii>l'll>'  i>f  siile.  mntinuing  on  3  «:ale8  lo  liase  of  caudal;  head 
entirely  nake<l.  i':iiv|<lin(!  1  or  \1  yiuall  [xn'toi-nlar  scales. 
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Color  in  life  (No.  03422)  head  and  Ixxly  nearly  uniform  black,  underlaid  by  purplish  on  belly; 
caudal  black,  the  outer  third  white  with  rosy  tinge;  pectoral  black  at  base,  the  outer  two-thinls  trans- 
parent; ventrals  blrnrk.  with  some  pur[)le;  soft  dorsal  and  anal  nearly  uniform  black,  the  last  rays  of 
eac»h  usually  but  not  always  tippetl  with  white;  no  humeral  spcH. 

Another  ppwimen  (No.  03423)  was  very  dark  brown;  a  black  scale  with  blue  bonier  just  above 
lateral  line  and  under  fourth  dorsal  spine;  l)elly  showing  some  reddish  purple;  soft  dorsal  and  anal 
with  minute  spots  and  reticulations  of  dark  blue,  similar  spots  on  caudal;  ventrals  dusky  re<l,  with 
blue  markings,  detached  dorsal  with  olive  and  blue;  sides  of  fac»e  with  tinges  of  olive  over  the  dark 
background;  pectoral  pale  on  upj)er  mai^in;  indistinct' dark  olive  area  on  body  under  and  behiml  last 
third  of  pectoral;  tip  of  suit  dorsal,  anal  and  tip  of  caudal  not  pale;  iris  purple. 

An  example  (No.  02940)  2  days  in  alcohol  had  the  hear!  ami  body  uniform  black  throughout; 
dorsal  jet-blat^k,  narrowly  tipped  with  white,  the  expo8e<l  tips  of  spines  white;  caudal  with  a  broad 
whitish  tip.  Another  s])ecinien  (No.  03457)  had  the  body  and  head  and  fins  quite  black  without 
other  marking  of  any  kind;  the  light  colored  extremity  of  caudal  was  rosy  towanl  the  [xwterior  l)onler, 
and  the  light  tips  of  dorsal  and  anal  showed  some  rosy  tinge  with  a  narrow  bit  of  blue  in  the  dorsal  tip. 

Color  in  alcohol,  head  and  boily  uniform  dark  brf)wnish  black;  distal  thinl  of  caudal,  ti|>s  of  dorsal 
and  anal  and  most  of  pectoral  plain  yellowish  white,  the  pectoral  a  little  dusky,  rest  of  fins  rich  blue- 
black. 

This  s[)ecies  is  thus  far  known  only  from  Honolulu,  and  d<x*s  not  api>ear  to  J)e  very  abundant. 
It  was  not  obtaineil  by  Jenkins  in  1889,  the  2  s|)ecimen8  describeil  by  him  having  l)een  obtaiiK»<l 
by  Wootl  in  1899. 

Through  an  error,  the  figure  given  by  Jenkins  shows  10  dorsal  spines  instead  of  7,  as  given  in  the 
text.  The  figure  given  by  Steindachner  is  also  deflective,  showing  only  6  instead  of  7  dorsal  spines, 
and  having  the  detache<l  dorsal  spines  very  nmch  too  short. 

We  have  19  specimens,  including  the  type  of  /.  reraOTf  ranging  fnmi  4.8  to  8  inches  long. 

Nomndii  {Iniistiw)  nifjra  Steiuflachner,  Anzviger  fur  DenkN.  Ak.  Wisw.  Wien.  1900,  No.  XVI,  176  (June '27,  1900),  Hono- 
lulu; I)enki<.  Ak.  Wl^».  Wioii,  LXX,  1900.  505,  pi.  IV.  H^.  2,  Honolulu;  the  typi>. 

IniiMiuB  verater  Jenkins,  Bull.  U.  S.  Fish  Comm..  XIX,  1899  (Aug.  30,  1900).  66.  Hg.  12.  Honolulu.  (Type.  No.  5990.  Ston- 
fonl  Univ.,  e<»ll.  Dr.  Wood). 

IniUtitu  niffcr,  Jenkins,  Bull.  U.  S.  Fish  Comm.,  XXII,  1902  (Sept.  23,  1903),  465  (Honolulu^ 

Oenni  166.  HSMIPTERONOTUS  Bleeker. 

Body  compresstnl,  oblong,  covered  with  scales  of  mmlerate  size;  head  (»ompresstMl,  more  or  less 
elevat€<l  and  obtu.'-'e,  with  the  up|»er  profile  generally  more  or  less  i>aralM>lic;  cht^ek  with  small  scales; 
lateral  line  interrupte*l;  no  posterior  canine  tooth;  I),  ii-vii,  12;  A.  iii,  12,  the  2  anterior  dorsal  spines 
separate  fnmi  the  others. 

Heniiptrrtmotus  LrfMvpetle,  Hist.  Nat.  Poiss.,  111.215,  IHOl  (quinfUu^maruUitus). 

Ilcmijtteromttus  Bleeker,  Pr<x'.  ZtK)l.  Soe.  Ix>nd.  1S61,  414  (Ihmiptcnmotus  quiiujtiemacuUUus):  Bleeker.  Versl.  Kon.  Ak.  Wet.. 
XIII,  1862, 103  {ijuintiutmacxUatuf). 

a.  No  large  dark  area  on  the  side,  a  narrow  bluish  band  from  lower  anterior  portion  of  eye  running  dowiiwanl  to  iH'hiiid 

eorner  <»f  mouth,  parallel  with  the  other  vertical  lines  from  the  eye  and  npi>er i»art  of  the  head rf>/>*  /.  p.  :iT2 

aa.  A  large  dark  area  on  the  side  several  sc*aU*s  wide  and  high. 

h.  Anal  without  distinct  markings uinhrilntus,  p.  'Xi^i 

hh.  Anal  with  obli(}Ue  color  bars,  with  black  sp4>tM  only  in  the  male.  , 

c.  Last  rays  of  dorsal  and  intermeinbmneH  with  large  black  s|>ot frnhhrifii,  j».  334 

cc.  Last  rays  and  membrane  without  black  spot Jnikini'i,  p.  {VM\ 

263.  Hemipteronotus  copei  Fowler. 

Head  3.85  in  length;  depth  3;  eye6.25in  head,  etjual  to  interorbital;  D.  ii-vii,  12;  A.  iii,  12;  scales 
26  in  lateral  line. 

B<Mly  elongate,  much  c(mipri»sse<l,  deepest  in  the  pectoral  rt»gion;  head  elevatwl,  compressinl,  the 
anterior  profile  very  paralH>lic,  though  slightly  convex;  snout  not  pro«liu!e<l;  eye  small,  high,  .'>  in 
spa<'e  between  ib<  anterior  margin  and  tip  of  upjwr  jaw;  inten>rbital  convex;  mouth  narrow;  teeth 
strong,  the  outer  lateral  teeth  larger  than  the  others,  exc*ept  the  canines,  which  are  in  2  pairs  <ui  the 
anterior  portions  of  the  jaw,  those  in  lower  closer  together  than  those  of  upi)er  jaw  and  fitting  iu 
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between  the  latter  when  tin*  nm 
Tiakeil  excepl  a  seriiti  of  li  wait-*', 
renter  o(  eye  in  the  vertiml,  am 
leriiir  tii  mediun  vertii^l  keel  n 
iihort  filament,  anrl  about  the  ;«ii 
firm,  anil  Dut  sharp;  doraal  rayi' 
eaiulal;  I'aurlal  n>iimle<l;  anal  fi 
longest:  peilDral  1.75  in  hoail,  it 
ventral  my  joine"!  t")  IkhIv  liy  a 
heyoixl  ti]>  of  pei'tnrai;  latent]  li 

(ifneral  n'lor  <liill  limwnijih 
ti'in  iif  eye  ninnin;!  rlnwnwanl  t' 
iiln|(  [rum  eye  tii  ii|i]ht  [larl  'i[  I 
their  |K>!<teriiir  imrtion. 

Oahii  IpJaiLl.     This  .-i^'ii-s  : 


h  in  cliiHed;  KiHrakem  moterate;  peeiidobranchiie  developed;  head 
hii.'h  ile^'enils  iilili<|uely  forwanl  from  the  poatorhilal  though  not  to 
!i<eales  on  upiHT  iiiarjiin  ii(  0[iercle:  origin  of  dorral  slightly  ]io»- 
|ireii|>er('le.  the  first  '-'  dorsal  fpinei^  sharp,  tip  o(  first  ending  in  a 
height  as  spines  « liich  sini-ee<J  tliein,  the  latter  being  rather  strong, 
nirer  than  tin-  rapines,  the  la."!  ray,  when  ilepren^d,  reaching  l«uie  of 
ilar  111  •liirsiil.  its  iirit;iii  umler  the  linit  dunml  ray,  thini  anal  Hpine 
iriuiii  Ih-Iiiw  <'i'n1i-r  of  IhhIv  and  alH)ve  iiripiii  of  ventral;  innennoet 
emlinint-;  ti]>s  nf  tin!<  mil  reai-hin^  origin  of  anal,  hut  extending 
■  i'iiric'iirr.'iil  with  liai'k,  internipte<l  at  the  I'lst  wale. 
:]ie  tins  iiiuiiin'iihilt';  a  tiarrnw  bluish  hand  from  toner  anterior  por- 
n-hind nirra-nif  nioiith.  [larsdlel  with  this  other  vertifal  lints  run- 
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264.   Hemipteronotus  umbrilatu( 
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xillary  :i.h;   preorlntal  2.7;   inter- 


imiil  very  hlunt,  the  anterior  profile 
iiiiiki'>  11  sharp  curve  to  nape;  body 
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-^kfc.i 
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iiee[)est  at  liasi-  of  vi-i 
eipial,  mamillary  noi  r 

o|ien-lo  stncKith,  opi-ri 
origin  of  dorsal  slitib 


ids.  Iheni--'  liii-friiif  [.'radnally  in  caudal  iKiluncle;  month  horizimtat,  the  jawB 
I'hiiig  vtTiiijd  of  jintcrinr  iilgi'  of  urbit;  small  conic  ti-elh  on  pidesof  jaws,  a  |Air 
icli  in  front:  prcorbit;il  nearly  vertii-al  and  very  iU*p;  eye  small,  high  up;  pre- 
cn<lini;  in  a  broiid  sofi  ll;t[i;  caudal  (n^luucle  deep,  its  ieart  depth  2  in  head; 
■  lifhiinl  ]Kisicrii>r  Ihirilcr  of  orbil;  first  2  dorsal  wpineH  remote  from  but  eon- 
niendirane  witli  lhi^l  spine,  the  detai-heil  spines  si)ft  and  flexible,  little  pro- 
ihii-ed,  their  length  ei|nalin».'  r-'l"';  riiniaininj;  doryal  spines  low,  a1)ont  eipiahng  length  of  detaehed 
[Hirtion;  dorsal  rays  suh<i|ual,  a  liille  Ii.ni.'er  Hum  spine-s  2.75  in  heaii;  anal  similar  to  soft  dorsal,  its 
orii;in  under  lia.-'e  of  fonrlh  dorsal  ray;  nmdid  short,  slightly  convex,  length  2  in  head;  outer  ray  o( 
ventral  si>niewhat  pnniuiT'l,  not  reaching  vei.  ,  its  1i<nglh  1.7.'i  in  heail;  pei'toral  somewhat  longer 
than  ventrals,  reaching  vent,  its  length  1,4  in  heail;  scales  large,  thin,  and  firm,  those  on  breast  some- 
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what  smaller  than  tho.«»e  on  Hide;  cheek  with  alx>ut  H  vertical  rown  of  somewhat  smaller  scales,  2  scales 
on  iipixir  end  of  opercle,  rest  of  head  naked;  lat*»ral  line  l)eginning  at  upper  end  of  gilI-<»|K'nin^,  curv- 
ing upward  for  4  pores,  thence  following  contA>ur  of  hack,  until  un<ler  base  of  last  dorsal  ray,  where  it 
drops  down  for  2  scales  and  continues  to  base  of  caudal. 

Color  in  life,  light  drab,  the  posterior  portion  of  each  st^^le  white  or  whitish;  a  large  dark-brown 
blotch  as  large  as  head  on  middle  |H)rtion  of  Ixxly,  in  which  the  posterior  half  of  each  scale  is  white; 
first  2  dorsal  spines  dusky,  no  distinct  markings  on  fins. 

Another  s{KM!i men  (No.  Oli027)  was  white,  centers  of  scales  antt^iorly  dusky,  a  large  black  blotch 
on  side  al)ove  tip  of  pectoral,  covering  21^  to  25  scales;  preocular  part  of  head  bluish  black;  dorsal, 
anal,  and  ventrals  white;  caudal  dusky  white;  i)ectonil  white  with  slight  yell(»wish  sha<le.  One 
specimen  (Xo.  01^447)  when  fresh  dead,  was  gray  with  bluish  tinge  <m  body  and  fins;  small  black  s|M)t 
on  tip  of  anterior  dorsal;  large  black  area  on  side  of  Ixnly  7  scales  wide  and  alwuit  7  scales  deep;  Ix'low 
this  an  area  of  s<*ale8  bluish  with  white  margins,  this  extending  a  little  farther  backward  than  the 
black  area. 

This  si>e<'ies  is  sometimes  very  dark,  almost  black,  as  is  shown  by  3  si)ecim('ns  from  Ililo,  one 
of  which  (No.  0.S47S)  was  in  life  <lirty  ()live,  paler  mesially,  the  head  livid  dusky,  the  anterior  part  of 
bo<ly  to  tip  of  i)ectoral  black;  fins  all  mottU»d  blackish,  nt)  markings;  very  faint  paler  lines  below,  and 
a  very  faint  sha<le  of  olive  in  places;  no  real  markings,  save  the  black  ant<'rior  half  of  lH)dy.  A 
smaller  specimen,  jirobably  a  male,  ha«l  lower  half  of  black  area  to  front  of  anal  <leep  vi(jlet  blue. 

Color  in  ahudiol,  yellowish  white,  hea<l,  na|)e,  and  brea.st  with  bluish  rosy  wash;  mid<lle  of  side 
with  a  large  brownish-bla<*k  blotch,  al)Out  0  strales  in  length  and  9  in  depth,  the  <listal  portion  of  ea<'h 
8<'ale  whitish;  detachwl  <lorsal  spines  dark,  n»st  of  dorsal  an<l  anal  pale,  purplish  and  orange  at  ba.»<c; 
caudal  <lirty  whitish  distally,  purplish  at  base;  pectoral  and  ventrals  pale  yellowish  white;  eye  with 
a  silvery  ring  around  pupil,  surrounded  by  light  brassy,  annexed  by  purplish  blue. 

This  species  is  known  oidy  from  the  ty|x»  and  15  other  siH^cimens  obtaine<l  at  Ililo  and  llcmohilu; 
these  are  4.75  to  8.75  inches  in  length. 

IfemipttrmuituM  unUtn'UUm  Jvnk\nn,  Bull.  V.  S.  FihIi  Comm..  XIX,  18U9  (Aug.  'M.  1900).  .'"Wi,  tig.  10.  Honolulu  (tyi>e.N<».  <ii:i5. 
Stanford  Univ.  (^oll.  Dr.  Jenkins):  Jenkins,  op.  eit.  XXII.  190-2  (Sept.  23.  1903).  4W  (Honolulu). 

265.  Hemipteronotus  baldwini  Jordan  &  Kvermann.     IMate  XXXIX. 

Head  3.25  in  length;  depth  8;  eye  5.75  in  hea<l;  snout  1.75;  maxillary  '^;  preorbital  2.2;  inter- 
orbital  4.8;  D.  ii-viii,  18;  A.  Ill,  13;  8<'ales  3-27-9. 

Body  mtxlerately  short  and  deep,  greatly  compres8c»d ;  heiul  slightly  deeix»r  than  long;  anterior 
profile  nearly  vertical  from  mouth  to  front  of  eye,  sharply  cultnite;  dorsal  outline  gently  <*onvex,  sloping, 
to  the  deep  caudal  iKnlunctle;  ventral  outline  U»ss  convex;  caudal  j>eduncle  very  narrow,  the  depth 
2.25  in  hea<l;  mouth  small,  horiz(mtal,  the  maxillary  nearly  reaching  vertical  of  orbit;  the  jaws  ecpial, 
each  provided  anteriorly  with  a  pair  of  strong  curved  canines  and  laterally  with  a  single  row  of  short 
clost»-set  coni(!  teeth;  lower  jaw  strong,  its  outline  very  convex;  ]>reorbital  nearly  vertical  and  very 
deep;  preojiercle  and  oiH»rcle  smooth,  with  mend)ranous  edges,  the  latter  prcxluced  somewhat  in  a 
broad  roundinl  flap;  origin  of  dorsiil  but  little  posterior  to  orbit,  far  in  advance  of  base  of  ventrals; 
first  2  dorsal  spines  somewhat  removed  from  thinl  but  connecte<l  to  it  by  a  low  membrane,  their  length 
scarcely  greater  than  the  gajK*  of  mouth;  n*maining  <lorsal  spines  short  and  weak,  scarcely  e<pialiiig 
gai>e;  soft  <lorsal  low,  the  rays  slightly  longer  than  the  spint»s;  anal  similar  to  soft  <lors:d,  niys  some- 
what longer;  caudal  slightly  convex,  rays  2  in  head;  outer  ray  of  each  ventral  somewl.at  pnnbu-ed, 
not  reaching  vent,  the  length  about  1.9  in  head;  |X'ctoral  broad,  the  longest  niys  1.7  in  bead;  s<*ales 
large,  thin,  smooth,  firmly  attached,  those  on  breast  somewhat  n*<iuce<l;  hea<l  nake<l,  except  about  4 
series  of  small  scales  extending  from  eye  downward  to  level  of  mouth;  lateral  line  curving  abruptly 
upward  from  upjM»r  end  of  gill-oi)ening,  following  contour  of  back  to  the  .'^cale  under  third  dorsal  ray 
from  last,  where  it  droj)s  3  rows  and  continues  t^)  base  of  caudal,  the  jK)res  simple,  unbranched. 

l)es<Tiption  ba.sed  u|>on  the  tyi)e.  No'  50(>44,  U.  S.  Nat.  Mus.  (liehl  No.  03414),  a  male  example, 
8.5  inches  long,  obtaine<l  at  Honolulu. 

Color  in  life  (field  No.  03123)  pale,  yellowish  white  over  hea<l  and  l)o«ly;  a  <liffu.*ie  lemon-yellow 
blotch  under  and  above  pectoral;  a  large  brownish-black  blotch  on  lateral  line  un<ler  seventh  to  tenth 
dorsal  spines;  dorsal  Hn  yellowish-white,  tip  of  <letached  i>art  with  a  jet-black  cresi-ent  (this  marking 
variable  in  position,  sometimes  being  farther  posterior),  rest  of  tin  faintly  mottle<l  with  yellov»ish 
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and  olive,  the  latter  in  narrow  obli(]ue  linejs;  (^lulal  yellowish  white;  anal  yellowish  white,  with 
narn)w,  wavy,  pale-blue  line**,  an<l  a  laryre  jet-blark  fjKit  lK>nlerefl  with  blue  on  membrane  of  la«t  5 
rays;  irin  whitish. 

Another  si^et-imen,  alscj  a  male  (Held  No.  0.5371),  wa.s,  in  life,  livi<l  gray,  each  scale  posteriorly 
with  a  vertical  s[>ot  of  violet;  anterior  line  of  j»rofile  bright  violet;  a  violet  line  downwanl  from  eye 
with  a  whitish  area  behin«l  it  on  cheek;  an  obli(|ue  violet  line  downward  and  l>ackwanl  from 
o|H'rcular  flap  to  Ijehind  axil;  jkosterior  to  this  a  vaj^ne  yellow  area,  behind  which  is  an  ovate  white 
sjMjt,  each  scale  around  which  has  a  vertieal  l)ar  of  bright  violet;  alKJve  this  a  lar^  blai*k  blotch 
washt^l  with  brick-n*d;  dorsal  blnish-trray,  the  rays  i)osteriorly  with  an  increasing  amount  of  orange, 
where  the  blue  is  re<hice<l  t«»  oblique  <Tos.<l)aiids,  an  interniarginal  line  of  violet,  a  small  black  8|)ot  on 
last  ray;  membranes  of  second  to  fourth  dorsal  spint\*i  with  a  terminal  black  o<»ellus;  anal  pale  golden, 
with  obliijue  bluish  stri|H\s,  a  large  jet-blark  orellus  lM)rdere<l  with  blue  on  last  rays;  <.;audal  pale 
orange,  crf>ssed  by  bluish  lines;  ventrais  and  |MTtnral  pale. 

Still  another  male  exam|>le  i  iield  Nn.  (»;i(MM  i  was  descriU'd  as  follows:  (leneral  color  very  pale, 
smoky  white,  edges  of  scales  pale  bluish,  Inneath  s«*veiitl'  to  ninth  dorsal  spines  a  large  blotch,  brick-re<l 
aliove,  i>ale  rosy  Indow,  all  irre<rularly  overlaid  with  blark  or  brown;  median  line  from  tip  of  snout  to 
biise  of  first  dorsal  spine  bright  blue;  a  narrow  bri;rlit  blue  line  dowuwanl  fn Mil  anterior  ]iart  of  eye 
to  angle  of  mouth;  n*}iion  above  jxMtoral  pale  lemon  yellow,  a  short  oblique  pale  blue  line  alxjve  base 
of  pectoral;  dorsal  pale  (lesh-eol.ir,  with  >liort  vertieal  l>luish  lines.  '.\  jet-black  spots  at  ti {is  of  first, 
secon<l,  and  fourth  spines;  anal  pale  yellowish,  a  black  spot  on  distal  half  of  la**t  3  rays;  caudal  pale, 
with  ol»s<*ure  bluish  cross-lines;  pectoral  and  ventrais  whitt-;  iris  yellowish,  retl  at  lower  posterior  angle. 

A  female  (iield  No.  O.i.ITL*  i,  7.')  inches  lon^.  from  llnuohilu,  which  is  taken  as  a  cotyj^,  differe<l 
in  life  <'oloration  from  tin-  male  in  lackinir  the  black  oe^-lhis  on  the  anal  and  in  having  more  violet  on 
the  white  lateral  spot,  also  more  ^'« "Lien  before  it;  violet  lino  and  spots  obs<-u re,  but  [iresent;  .S  to  8 
small  blackish  iM)ints  aln^ve  lateral  line  Ix-liind  Mack  dorsal  Motch;  a  small  black  CK'ellus  on  second  to 
third  d<»rsal  s|»in«*s  and  one  on  sexenth.  thes«*  wanting' in  somchMuales;  tins  otherwise*  CH»lore<l  as  in  the 
males,  but  the  blue  fainter  and  tlicMran^je  of  «l()?>al  briL'hter.  Field  No.  O.S()()o  differe<l  in  color  from  field 
No.  (K>(^>4  only  in  the  absence  of  black  on  the  dor>al  an<l  anal  tins,  the  |Miler  blue  lines  on  head,  the 
paler  caudal  lin.  and  in  haxiiiL'  black  spots  on  the  back.  Another  female  example  (field  No.  03271), 
7..">  inches  loiii:.  in  life  had  the  Iwad  and  body  smoky  white;  a  lan/e  bluish  white  spi»t  under  tip  of 
|»e<'toral;  snout  bhii-h  amnnd  border  and  surrounded  by  a  broad  pale  yellow  spai'e  involving  nearly  all  of 
anterior  half  of  side  1k'1<>w  levrl  «»f  t-yr;  a  larje  black  spot  under  tilth  to  sixth  dorsal  spines,  crofting 
lateral  line  and  jKMietratinL' yrlh.w  of  -i.l»«,  nearly  reaching:  white  s|xit;  back  of  this  a  serit^  of  about 
a  dozen  small  )»la«k  sjKM-ks.  -catlend  alon^j  sid»*  above  lateral  line  to  near  en<l  of  dorsal  fin;  median 
line  of  snout  and  head  blue;  dof>al  pale,  with  wavy  yellow  cross-lines,  |>inkish  towanl  margin;  caudal 
pale;  anal  pale,  with  al)out  a  dozt-n  pale  yellow  crossbars;  jtectoral  and  ventrais  |>ale;  iris  yellow  and 
red. 

Color  in  alcohol,  .  namy  yell«»wi>h  white;  head  somewhat  orange  on  cheek  and  r»percles;  faint 
rosy  lines  downwanl  from  «  yr  to  month  and  on  preop«rcle;  median  line  of  anterior  profile  bluish; 
udddle  of  back  with  a  lanji*  black  or  hn>wnish  black  blotch  lying  on  lateral  line,  l>i*neath  which  is  a 
large  white  blotch  under  an<i  al»«.\t'  ]MMtoral  lin;  anterior  part  of  spinous  dorsal  blackish  at  e<lg<»,  the 
color  iK'ellated.  rest  of  dorsal  y»llnwi>h  white  with  narrow  purplish  cross-lines;  anal  sinnlar,  with  a 
large  jet-black  s|M»t  «»n  la>t  4  r.iy>:  ( andal  cr,l.»r  of  soft  dorsal;  |K*<*toral  and  ventmls  yellowish  white. 
<  )ne  of  the  female  c<ityiH's  (No.  (i;;;;7-!)  is  pale  <'livaceou>.  the  irtMiend  color  that  of  the  male;  dorsal 
with  bla<*k  sjMits  on  m»*mbrancs  of  s4'cond.  third  to  fonrth,  and  eighth  spines,  the  latter  o<*ellate<l;  a 
series  <^f  alxnit  a  dozen  small  black  sjMJts  back  of  the  dorsal  blotch  on  side  alH)ve  lateral  line;  no  black 
s)M>t  on  anal. 

The  differences  in  coh)ratiou  are  very  marked  in  tlx'  2  sexes.  The  male,  in  all  sjiecMmens  exam- 
ined. ha.s  the  jet-black  s|»ot  ujmmi  the  hist  rays  of  tlie  anal,  ami  this  is  not  pn^sent  in  any  of  the  females 
exanuned.  The  female  always  has  a  series  of  small  bla<-k  sjKM-ks  on  the  side  al>ove  lateral  line  j>oste- 
rior  to  the  lanje  lateral  blotch.  These  markings,  the  small  black  s|M>ts  on  the  .«ide  of  the  female  and 
the  large  jet-black  spot  on  the  anal  of  the  male,  would  apparently  always  serve  to  distinguish  the 
sexes.  The  extent  of  variation  in  color  amonj;  individuals  of  the  same  .«ex  is  indicateil  in  the  color 
descriptions  given  alH»ve.  We  should  have  adtled  that  oi'casionally  there  is  a  small  jet-black  spot  upon 
the  last  ravs  of  the  dorsal. 
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This  is  one  of  the  most  ahundant  and  beautiful  fishes  found  among  the  Hawaiian  Islands.     It 
appears  to  l^e  related  to  //.  jnelano/nis  of  Bleeker,  but  differs  from  it  marke<lly  in  the  presence  of  the 
large  black  lateral  blotch  and  in  the  aleence  of  the  large  red  lateral  blotch  shown  in  Rleeker's  figure. 
The  cHjllection  contains  42  excellent  sjiecimens,  40  from  Honolulu  and  2  from  Hilo,  ranging  in  length 
from  5.75  to  8.8  inches. 

Hemipteronntus  bdltlwini  Jon\a.n  &  Evermann.  Bull.  U.  8.  Fish  Comm.,  XXII,  1902  (April  11,  1903),  19*2.  Honolulu. 

266.  HemipteronotuB  jenkinai  Snyder.     Plate  42,  fig.  2. 

Head,  including  opercular  flap,  3.5  in  length;  depth  2.8;  depth  of  caudal  peduncle  2.2  in  head; 
eye  6;  width  of  interorbital  space  5;  length  of  maxillary  3;  1).  ix,  12;  A.  in,  12;  lateral  line  22  f  0. 

Eye  located  2.66  times  it.s  diamett»r  alx)ve  angle  of  mouth;  mouth  nearly  horizontal,  on  a  level 
with  upper  edge  of  liase  of  i>ectoral,  the  maxillary  exten<ling  to  a  vertical  through  anterior  e<lge  of 
orbit;  lower  jaw  slightly  longer  than  upi>er;  lips  with  rather  thin,  fleshy  folds;  outer  row  of  teeth 
strung,  conical,  those  on  sides  of  jaws  posterior  to  canines  gradually  <le<Teasing  in  size  from  l>efore 
backwani;  canines  curving  outward  and  forwanl,  the  lower  jjair,  which  are  slightly  the  larger,  fitting 
l^tween  the  upper  ones;  inner  teeth  short  and  blunt,  in  narrow  Iwinds;  pseudobranchiie  present; 
gillrakers  on  the  first  arch  6-f  11,  short  and  sharply  |X)inted;  edge  of  preopercle  smooth. 

Head  naked,  except  for  a  narrow,  vertical,  scaled  area  extending  downwanl  from  eye  to  a  hori- 
zontal passing  along  edge  of  flap  of  upper  lip;  first  row  with  7  scales,  curving  upward  l)ehin<I  eye; 
second  row  with  5,  the  third  with  4;  scales  of  breast  about  half  as  large  as  tho.He  on  sides  of  body; 
scales  2-27-9;  lateral  line  curving  upward  over  first  6  scales,  then  following  the  dorsal  contour, 
approaching  the  back  near  end  of  dorsal,  discontinued  after  twenty-second  scale,  lieginning  again  on 
thinl  scale  below  and  passing  along  middle  of  caudal  j)eduncle;  first  2  dorsal  spines  somewhat  closer 
together  than  others,  but  not  separated  from  them,  the  membrane  l)eing  continuous;  height  of  first 
spine  2.6  in  head,  the  second  shorter;  remaining  spines  4  in  head;  height  of  rays  2.9;  end  of  soft  dorsal 
when  depressed  just  reaching  base  of  caudal  fin;  anal  spines  small  and  slender,  the  rays  equal  in 
height  to  those  of  the  dorsal;  base  of  anal  and  also  the  tips  of  the  rays  when  depressed  extending 
farther  posteriorly  than  corresponding  parte  of  dorsal;  caudal  rounded,  the  liasp.l  fourth  with  scales, 
the  length  1.6  in  he^;  pe(*toral  1.5;  outer  rays  of  ventral  filamentous,  just  reax^hing  vent. 

Color  in  spirits,  head  plain,  without  spots,  bars,  or  lines;  a  conspicuous  black  e\x)t  on  back  <*over- 
ing  2  scales  above  sixteenth  in  lateral  line,  its  distance  behind  the  opercular  flap  equal  to  <listance 
l)etween  that  point  and  tip  of  snout;  a  yellowish  white  spot  on  side  of  Ixxly,  rather  indistinctly  out- 
line<l,  covering  an  area  equal  to  width  of  5  scales  and  height  of  8  or  4,  the  spot  partly  covere<I  by 
pectoral  when  depressed;  scales  of  Ixxly,  except  on  breast,  belly,  and  part  covered  by  the  large  light 
spot,  each  with  a  vertical  pearly  bar  which  grows  wider  on  the  ventral  scaU»s,  covering  over  half  the 
scale  in  region  above  base  of  anal;  soft  dorsal  antl  anal  with  oblique  dark  bars,  those  of  the  anal  not  so 
broad  as  those  of  dorsal;  caudal,  pectorals,  and  ventrals  plain. 

This  species  is  said  to  be  readily  distinguished  from  closely  related  Hawaiian  fonns  by  the  great 
depth  of  the  Ixxly  and  by  the  small  dark  spot,  the  posterior  location  of  which  is  notable,  but  it  seems 
to  l)e  a  young  female  of  H.  Imldicini, 

Known  only  from  the  tyjx*,  a  specimen  1  inch  long  from  Puako  Bay,  Hawaii. 

//rwip/<Toiio/»wjWiitm*/ Snyder,  Bull.  U.  S.  Fish  Comm.,  XXII,  1902  (Jan.  19.  1904).  530,  pi.  10,  fig.  19.  Puako  Bay,  Hawaii 
(type,  No.  50879,  U.  8.  N.  M.  Cx)ll.  Albatwws). 

Oenni  167.  X7BICHTHT8  Cnvier  ft  Yalenciennei. 

Body  short,  deep,  and  very  greatly  compresseil;  anterior  dorsal  outline  parabolic  and  very  trenchant ; 
cheek  scaleless;  lateral  line  interrupted;  first  2  dorsal  spines  n»inove<l  but  not  detached  from  the  third, 
the  membrane  l)etween  the  second  and  third  being  moderately  notehed. 

Xyrichthpit  Cuvler  &  Valen<Menne8,  HImI.  Nat,  Pol.ss.,  XIV,  33  1839  {cuUratus), 
Xvrichthys  Gill,  Proc.  Ac.  Nat.  Sci.  Phlla.  1862, 143  (muruliceps). 
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367.  Zyrichthys  niveilatus  Jiinlun  i^:  Kvt 


ileail  3.:t  in  leneth;  ili>|>th  L'.4:  I'v.'  r,.-!  it 
4.7;  D.  u-vii.  I-*:  A.  m,  IJ;  «-al.-s  :S--.'s-,s. 

Boily  !?llrirt.  ileep,  ami  very  jtn-.iUy  i-oitiji 
jaw  111  Inrnt  of  eve,  Ihemv  In  a  [■iir,il"i1i<'  i-iii 
ludly  tapering  rather  evenly  frum  lirml  ii'  i 
deep,  ilepth  at  ini<l<lle  e>|»alini;  {iretirliiial:  In 
iniiital.  the  tiia^illary  nearly  niu-liini;  iinterii 
eun'eil  cMnines  in  fmnt,  atiil  u  ^in>t)e  t^tii-^  <>1 
mctit  |>roniinent  anil  extern  lint:  in  fnoiT  <>f  uyy 
and  (TViirhant:  i)|ien'lef  ^nnxiih.  uitlimil  ~]iiii 


t  l.S 


tirbilal  2 


xillary  3;  int«lt>rbit«l 


.-.iee 


.irlttii 


.,(.l<>r>i<[  Ii 


trals;  lir>t  L'dnr^al  ^pim-:'  : 
eeiMml  and  tliirii  t-iiintv  hid- 
HpineM stilieijiial.  n>-:ik,  al-'' 
length  3  in  liead:  anal  ^itui 


i-^l;  ituterjiir  prolil*'  iieariy  vertical  (nmi  tip  ut  upper 
(ipdiir>al  lin:  anterior  dorval  tinttine  very  Irenehknt; 
\.i\  i^-dnnrle,  nhieli  iii  greatly  itiniprevoed  and  \'ery 
^li'irt:  ^noiil  very  i^liort  and  lilnnt;  mouth  ^niall,  hor- 
>lin'  "I  I'rhit:  jani'  eijiial,  each  with  a  pair  of  Aron); 
uiilt-r.  >'ii[ii<'  (eeth  laterally,  the  canines  of  loner  jaw 
iin  ;  t-yi'  ritiuill.  Iii):li  n|>;  tlit^  int^nirbital  space  narrow 
ir  xrr.itii.ti-i.  i-ndinu'  in  tliin  Ht'xihle e<l^«v:  prcorbital 
|KP-ii-ni>r  line  I'f  r.rhil,  far  in  advance  of  Imuw  of  ven- 
III  ii>>i  <li-lai'lie.l  fruiii  lliinl.  the  nieiiilirane  between 
ill  >  if  ~i'i'i>iiil  spine  ill"  >iit  -.Tin  heail.  remaining  dorsal 
■-.il  my-  lull,  ilie  [a.-^t  f.-w  siinietthat  prmluced,  their 
liil  ,-li.irl.  ^li:;lilly  n.nve»L.  rayi<  about  equal  to  preot- 


bital;  outer  ray  ..f  venln.l  -.in.'«  ImT  , 

jieiloral  Kr<«»il.  it.-^  Ii[i  nailiiin;  \>iii, 

Si-ales  lurui-.  Iliin.  ;uid  u  nil  iiii'T 

nakeil.  exi-epl  fur  :i  ti*«  -;ii;lll  -nili-^ 


n.l  r 


life. 


.".ind;!!. 
1  H-il.' 


and  brighter  m-ar  mi'idle  n[  l.^ly.  the  .•.k'<-  -i  < 
anteriorly  ileeporanp'.  aluiu-  iK^'turjl  unii  <.n  i-.l;; 
area  exicudiii);  I  >  li[>  nf  ii-itural:  ii  fe«  s.-ali-  in  >■■ 
with  violet,  a  briuht  violet  stript'  .l..wn«:ird  iron 
fliaJeil  witli  ml  just  l»-low  (nml  ..t  s-.fl  d..rs;il: 
(lor>«l  pildi'n.  with  vii.let  venniculatii.n-  al  lii-e. 
liuns:  .'undal  Hiniilar.  with  the  lilili^h  rniirkin;r-:  |: 
One  of  till-  .■olyjie^.  a  male  <tivl.l  No.  il:ti7:[i 
behind  the  uin-ri'le  is  a  )Ei'l>leii  an*  willi   tlii'  br 


leii>;tli  etpialing depth  of  preorbital; 
I  to  edue  of  preopercle. 
hat  smaller;  head  entirely 
1:11. i-al  \m<-  iH-einntnt;  al  np|«r  end  of  git  I -opening 
liT  [III-  last  d-'isal  ray  but  2,  where  it  drops  3 

iilf  ii(  l""iy  with  a  larjte  violet  niKit,  nioiv  tiarrow 
ili  M-;ili'  briKi'lly  (fiililen-olive;  a  lar^e  pilden  are*, 
111  ii|H-ri*li>:  Ix-hiiid  thU  a  lar^  i|iiaitrate  pure  white 
h'n  area  will]  liri^iht  violet  markingii;  head  shaded 
i-ye  to  iH-liind  angle  of  mouth;  a  lunate  black  area 
linnns  dorsal  vinlel-j^ray;  eil^l  with  reddish;  soft 
=  fliie  uriniie:  anal  jtohlen,  with  blubih  v«nnic(iia- 
'loral  faintly  reililish;  venlrals  dirty  white. 
airretnl  In  life  i-olxration  with  the  type  except  that 
lit  viiili'l  stripes  ai'ruM  anterior  baaal  part;  behiiiil 
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this  a  large  milk-white  i)atch  Iwyond  tip  of  pe<"toral;  a  violet  l)onler  around  the  white,  blackish  above 
the  yellow. 

Color  in  alcohol,  dirty  yellowish  white,  dusky  alx)ve;  head  with  some  purplish  reflections;  a  thin 
purplish  line  downwanl  from  anterior  edge  of  orbit  to  tip  of  maxillary,  a  similar  but  less  distinct  line, 
from  humeral  region  downward  to  subopercle;  a  yellowish  white  bloteh  on  sidealmve  base  of  j>ectoral, 
in  the  base  of  which  are  2  or  3  small  purplish  spots;  a  large  white  area  on  mi(l<lle  of  side  under  and 
above  tip  of  i)ectoral,  separateil  fmm  the  yellowislk  blotch  by  purplish  brown  on  2  or  8  scales;  a  black 
s|)ot  covering  the  larger  part  of  3  scales  on  side  above  lateral  line  under  base  of  first  3  dorsal  rays,  back 
at  base  of  last  dorsal  rays  somewhat  <lusky;  anterior  i)ortion  of  dorsal  lin  dusky  olivat^eous,  soft  dorsal, 
anal  and  caudal  pale  yellowish  crossed  by  narrow,  wavy,  pale  purplish  lines;  ventrals  and  pectoral 
plain  yellowish  white. 

A  handsome  fish,  rather  common  about  Honolulu.  The  type  and  5  cotypes,  all  from  Honolulu, 
range  from  6.5  to  9.75  inches  in  length. 

XyricMhyft  mveUntu»  Junlaii  &  Evermanii,  Bull.  U.S.  Fish  (!omiu..  XXII,  1902  (April  11,  1903),  ItM,  Honolulu  (type.  No. 
50646,  U.  8.  Nat.  Miw.). 

Family  LXX.     vSCARID^. 

Bmly  oblong,  moderately  compresstnl,  covered  with  large  cycloid  scules  as  in  the  Lnhrhhr:  mouth 
moilerate,  terminal;  teeth  in  the  jaws  more  or  less  coalescent,  at  least  at  the  base;  lower  pharyngeals 
much  enlarged,  unite<l  in  a  c<mcaveor8poon-shai)e<UKMly,  their  teeth  bn>at lest  transversely  an<l  tnuK'ate, 
arrange<l  in  mosaic;  dorsal  continuous,  its  formula  usually  i.x,  10;  anal  ii,  9;  23  to  25  scides  in  the 
lateral  line;  vertebne  aliout  U  |  14=25;  sexes  similarly  colored,  and  the  coloration  almost  always 
brilliant;  fin  rays  esstmtially  the  same  throughout  the  gnmp,  and  the  sc^uamation  varying  little  except 
on  the  head. 

Herbivorous  fishes  of  the  tropical  seas,  often  of  large  size,  especially  abundant  al)out  coral  reefs. 
Little  value<l  as  foo<l  in  America,  the  flesh  Iteing  soft  an<l  pasty;  but  highly  prize«l  among  the  natives 
of  the  Hawaiian  Islamls,  esptH'ially  when  eaten  raw.  The  8|>ecies  in  the  various  genera  are  very 
closely  relateil,  lieing  distinguished  chiefly  by  the  coloration  and  the  dentition,  both  series  of  charac- 
ters l>eing  highly  specialized. 

Sparimmatintr: 
a.  Ijower  plmryngi^al  broa<ler  than  long,  flattlHh  or  bajtin -.shaped;  Kill-membranes  broadly  joiniHl  to  the  isihmii<s,  not 
forming  a  fold  crosH  it:  lateral  line  MiboontinnonH;  8<-ale.M  about  head  few  and  large,  those  on  che^-k  in  one  row; 
lower  jaw  proje<'ting;  teeth  whitish  or  rosy. 
b.  Teeth  in  each  jaw  in  3  or  4  series,  all  imbrieated  in  quinennx  onler  on  the  dental  plate,  to  which  they  are  adnate 
by  the  posterior  face;  cutting  edge  of  each  jaw  fonned  by  teeth, 

('.  I>orKaI  spines  flexible;  teeth  more  or  less  distinet,  at  least  anteriorly Calntomus,  p.  338 

cr.  Dorsal  spines  stiff Sttirulm,  p.  343 

Scariiue: 
aa.  Lower  pharyngeal  spoon-shaped,  mneh  longer  than  broad:  teeth  of  jaws  fully  coalesced,  each  jaw  divided  by  a 
distinet  median  suture;  gill-membrant^s  forming  a  fold  across  the  isthmiu;  dorsal  spines  flexible:  lateral  line 
interrupted  behind,  beginning  again  lower  down  (m  the  peduncle  of  the  tail;  s(*ales  about  the  head  rather  numer- 
ous, those  on  cheeks  in  two  or  more  series. 

f1.  Teeth  pale,  rosy  or  greenish (\iUyo<.l<»u,  p.  'A4b 

dd.  Teeth  deep  blue pHtudot^ixiruy.  p.  ii'Vs 

Oenm  168.  CALOTOMUS  Gilbert. 

Teeth  distinct,  e(]ual,  imbricated  in  regular  oblique  rows  in  lK)tli  jaws,  wholly  concealing  the 
dental  plates,  to  the  anterior  edge  of  which  they  are  atfixe<l;  cutting  edge  of  each  jaw  formed  by  the 
outer  t-eeth,  the  dental  plate  not  reaching  the  €»dge,  and  visible  only  from  within;  lijis  double  for  a 
short  distance  only;  scales  of  cheek  in  1  row;  lateral  line  continuous;  base  of  dorsal  and  anal  with 
scaly  sheaths;  dorsal  spines  9,  soft  and  flexible;  gill-mend)ranes  broadly  joi.ie<l  to  isthmus. 

Large  species  of  the  Pai'ific,  allied  to  Cryi>t()tomu.%  but  differing  in  the  arrangement  of  the  tectli. 

Calotomus  Gilbert,  I'roc.  U.  8.  Nat.  Mus.  1890,  70  (xenodon). 
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ai  miitileil  with  lii;lit-'r  li 


u*  lanf^  ft''  pupil:  ride  fvhiw  Lateral  linv  vith 

.il  <n¥sulsr  msrkinp'  nrnllend  unnag  tlioiie, 

rafFdcTT,  p.  M'i 


•H>r1>iial  :!.-i;  intenirbiul  4;  D.  m, 

••I  from  ti|i  of  nnuMt  to  origin  of 
iirvc  to  liuHe  of  I'auiial  peduncle; 
ill  lifU'l:  h«uil  short  and  deep,  a 
lirjiii':  iiKiiith  Riiall,  ihe  tiape  not 
ily;  loH'tT  jaw  plightly  inclnded; 
noit.  the  )H>i<terior  1  or  2  on  each 
■  lilt  4  or  5  series  of  teeth  similar 


H>ft  dorHiil  i«>]iifwhBt  liigher,  rays 
I'Hiulal  liinHtr,  the  lob«<  prodnced, 
'  raiidal  h  more  nearly  truncate: 
;  i>ti'toral  broail,  freeedgeBlightlj- 
iit  1.5  in  heuit. 

lian  line  in  front  of  dorsal  fin:  a 
liealti  iilong  Inse  of  anal:  a  single 


nt.     bhie,  itiarLeii  with  pink,  in  about 

Korec  on  i^nout,  face  and  occiput,  a 

reai'li  region  of  angle  of  mouth, 

I  rai   il  e  over  the   n^on  of  cheek   and 

r^  onH  partly  concealed  by  overlapping 


340 


BULLKTIN    OK   THE    UNITKD   STATES    FISH    COMMISSION. 


n-ul(«;  vertical  linHbri^lit  bine  with  rftittilatioiis  ami  fiHilM  nf  j 

nixl  iiiitk,  Hriiiictltiii-s  siMitlHl  witli  titivf-Krccn  hikI  eilK^I  nhli  wliik-. 

I'oliir  ill  Hjiirils,  ]iiile  yclliiwWi  iir  IiIuImIi-uivi'II.  the  Ikimsi  tit  tho  f«i1ii'  ilarkpr,  llir  I'llp-H  I))!!!*!!- 
wliitL<:  tii|i  of  hi«ri  ikrk,  veniiiculatfil  witli  browHwh  ami  Rrefnisli;  hiIp  of  licaii  li«lil  liliiifli-giwii, 
ulxml  K  iiarniw  wliiti-  linefl  nicliiit.iiif;  fnim  t>yi-,  oiu>  [iirwanl  and  iluwiiwanl  tnuiinl  Hioiit.  annthcr  l<> 
antile  i>(  inoulh,  a  third  iluwiiwanl  ncriHW  [>r<.>i)rhiUt  iiiiil  just  H)Hivi>aii)!liM>[  iimulli  U-rnliti);  furwanl 
anil  rciiiiiei'liuKwith  wiimd,  next  dnwiiwanl  and  liuckwanl  tnward  fcl){t>  of  |>n-'>[XTi'1>',  Ilic  ix'xt  luik- 
wanl  from  eyi-  and  c-iirviii  mIIkIiU)' upwanl  and  tlie  n-niiiininn  3  ii|iwMrd  ami  lia.knanl  fn.in  i-vf; 
tfidf  of  natH'  mid  dowjiward  lo  ciiH-n-li-  with  a  few  friiall  while  i<|Kit!>;  iiTidiTjiarlK  »f  hta*)  rirli  liliiii>li- 
greeii;  dorsal  Idutclinl  atiil  iiarred  with  whitL-li,  i;nt''i  and  liliie;  i-aiiilal  with  irr<i;iilar  croNilMirii  of 
wiiitiHli  and  blnish  n"i'n,  tlie  onter  ravi' jtreen,  (lie  tijmf  llie  lin  iiarniwlv  lionlered  wilh  uliite;  diflal 
end  of  caudal  iKiliim-le  lirinhlcr  itrpcn;  anal  imrpiiHli  and  jrreenii'li,  with  Irretnitar  n-tieiilalinK  h  hile 
areas  near  Imum-;  veiilnil!!  li^ht  diiFiky,  M'areely^liarred ;  |iei-loral  dilfky  t-reeiii^li,  darker  iit  liarv  ami  in 
axil,  paler  on  dii'lal  [Hirtinn.  In  pome  examples  (lie  i^'neral  t'olnr  is  coni'id  era  lily  darker  lirnwiii^h 
and  the  Aiih  an;  iiiiieh  darker. 

ThiH  siHt'le."  ix  kmiwii  only  from  Ilimuliihi.  from  whii-li  |>1)uv  we  hHve  examineil  il  H|>.'i'iiiienn  14 
lo  21)  ini-lie!'  Ion);. 


..  Xix, 


I. ;-«,  ng.  1 


269.  CalotomuB  cyclunw  .leiikins.      Fij-.  144. 

Head  3.1  in  ienifth;  ch'pth  2.ri;  eye  5.7  in  liea.!;  xnont  2.L>;  liiterorbital  4.L':  IK  jv,  U;  A,  ; 
i-ales  2-24-5. 

Body  wiuiewhat  eloiijiale,  i^inipri-sse'l,  dorsal  mitline  riHiii);  in  a  geiilly  H!o|>in)(,  iieiirly  ftrait'lil 
o  origin  uf  dorMil,  from  Ihix  point  descending  In  nearly  a  straiicbl  line  lo  caudal  [•edinii'le:  vi- 


tjTie, 


irtitline  filxnit  pvonly  efinvcx;  heaii  a  liltle  lontier  than  deep;  nnout  \tnig,  bluntly  iiinii-;  niontli 
larice,  horizontal,  alfoul  in  tite  axis  of  iHxly;  tips  thin,  double  for  almnt  Iwo-thinls  tlie  si<le.  the 
liiwerdiMibleonly  n  nhnrtilii^aniT;  lower  jaw  ]nt<tin<'Iudeil;  inlemrhilal  HliKhtly  I'lmvex.  iimsiderably 
broader  than  eye;  leant  height  of  caudal  peduncle  a  little  Iciw  than  half  head. 

lliiPHal  X|iiiieti  Hexible.  rather  hi);h,  nearly  half  head;  soft  dorsal  2  in  lieail;  anal  >>imilar  biil  leas 
bi|fb,  ImiB*«t  ray  S..!  in  head;  caudal  rouiiileil,  no  rays  proiliiceil;  venlrald  1.5  in  head,  n^acliiriK  half- 
way lo  base  of  third  wfl  anal  ray;  pei^toral  broail,  its  top  reSL-hing  lo  or  elightly  past  vertical  throU)(h 
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tip  of  ventral,  its  length  1.4  in  head  ( in  the  type  there  are  V2  rays  on  right  side  and  9  on  left,  which  is 
doubtless  a  deformity);  di!»tal  Vtonler  roiivex  inn  left  side);  origins  of  don^I,  pectorals,  and  ventral 
about  in  same  vertical. 

Si-ales  large,  firm,  those  on  hn»iist  not  n'«iurtil.  those  at  lioije  of  dorsal  hardly  forming  sheath,  no 
sheath  at  base  of  anal;  lann»  Si-all's  mi  iip|nT  and  |M»sterior  [»ortion  of  the  o|)ercle,  1  row  of  about 
7  Si'ale:*  lielow  and  l>ehintl  tlie  nl^'e.  r#naiiidt'r  of  li^ad  nake<l;  lateral  line  complete,  portion  to  the 
hea«l  [larallel  to  the  dorsal  outline,  straiirht  iM.rtion  iH-iriiuiing  l)elow  l>ase  of  fourth  from  last  soft  dorsal 
ray;  2  or 3  sui>ernumerary  S4'ales,  with  tuln^'s.  exteiidinir  tn>m  upjier  portion  on  the  row  just  alx)ve 
straight  jH)rtion,  tul>es  much  branihe^l,  tlu*  Kranchiiig  tovcring  well  the  exposed  portion  of  the 
scale;  teeth  in  anterior  pr>rtion  of  ja\v>  di-tin*!.  {M»inte«l,  iinbricate<l  in  several  series;  2  posterior 
i-anines;  lateral  tt'eth  in  upf>er  jaw  small.  <li-tinrt,  in  a  >inirlc  scries;  lateral  teeth  in  lower  jaw  large,  in 
a  single  si'ries;  2  conical  teetli  within  tli»*<'nt»T  ttvtli  at  symphysis  of  upper  jaw,  other  small  teeth 
within  the  outer  ones  on  si(k*s  of  iij>|H'r  jaw  . 

Color  in  alcohol,  head  and  ImmIv  a  uniform  l»r"wn  with  soine  indications  of  dots  of  lighter  on 
some  of  the  si-ales,  and  a  wide  niarjin  mh  tlif  jH»-terinr  lM.rd«*r.  earh  sinle  showing  [taler  than  the  base; 
<lorsal  tin  brown  with  faint  trart-s  <.f  fnottliiiL'-.  n»»'lark  spot  on  anterior  |K)rtion  or  darker  margin; 
anal  darker  brown  with  h*>s  evident  iii«>Tilinj>.  and  n-*  darker  margin;  caudal  much  [laler  than  body, 
upper  and  distal  eilu'es  l»n»wn;  vmtral  with  inli«  ati'in-^  «»f  )>rown  elouding;  i>ectoral  [lale,  without 
markings  exeept  that  the  )»a-<' i-  dark  l>ro\\n:  n«»  markiriL's  on  head  exivpt  that  top  of  head  and 
isthmus  are  darker  than  sidesof  ht-ad.  1  >••>«  ri|«ti'>n  i-  Kased  mi  a  sini:les|>ecimen  15  inches  long  to  tip 
of  caudal,  ohtaine<l  at  Ilon<»luIu  '•>  tlu*  .|//»'f//o.x.<.  l^'.Hi. 

This  sj>eci»*s  ap|H*ars  t«»  In-  similar  t'»  s<'i,iis  si,lni'f,  /,.< ;  '  'iilhi<>d'ni  tniitjifuMix  (.'uvier  &  Valenciennes, 
Hist.  Nat.  Poiss.,  V..].  X 1  \'  .  a  -mall  -j^.  i<-  tirst  des*  rilnd.  \»ry  iinj>erfectly,  from  the  island  of 
Waigiu.  A  s|>e<'iin»'n  fn»nj  thi-  i-l.in'l  ha-  iHt-n  identitit-il  l»y  I>k*eker  as  Cuvier  &  Valenciennee's 
si)e<*ies,  whi<'h  he  d^^iu'riate- a-  '  •""■,"'h>i,  .",>>,,"!,,..<  and  «•!  wlii«li  he  givt*s  a  full  dt»scription  and  a 
figure.  The  prest-nt  <{»«M'i»s  differ-  it-'in  l'.l«Mk«r*- de-eripti'»n  in  the  dorsal  outline,  in  its  greater  depth, 
much  smaller  eyt-,  lorij.r -ri' ''it.  aiil  iiiM<h  iMriL'^r  vrntral.  in  not  liavini:  s<*ales  on  the  lower  limb  of  the 
operi'le  and  in  haviiej  tin-  l'as«-  "i  tiM-  anal  dark.  l>r.  lUeeker  had  many  i72)  specimens,  and  found 
('.  ]tpini'i' us  tti  n  liiiiil»'<l  ran"_'»-  in  'ii-tril'Ution. 

Honolulu:  o^jy  tin-  tyiM-  kn«'\\ii. 

rni^jti,muf  rtf.-inru^  .]*uk)\-    H;  ;    i     -    K>h  <  -.in:;!  .  XX  1 1    1:«'J    -«ft.  S.).  V.^fA  .  I»-'..  tijr.  21.  Honolulu  (Type,  No.  50849.  I'.S. 

270.   Calotomus  sandvicensis    (iiviervV  X'ah'nciennes ).     *^  runnhnnuhn/* 

Head  .*>.."!  in  lenjtli:  drptli  _••">;  «'\r  »i.4  in  hrad:  snout  2.-'>:  pn*orhital  4;  intcrorbital  4;  D.  x,  11; 
A.  II,  M;  s<-ales  2-24  '>. 

B<Mly  short,  drt|>  and  « .•mjire— «  d;  -l-'r-al  and  ventral  outlini*s  aUmt  e<|ually  omvex,  <lor8al  rising 
in  a  giMitle  eurve  from  tip  <•!  -n«>iit  t«»  ori-jin  >>i  d<»r>al  tin,  then  in  a  long  lower  cur\'e  to  l>ase  of  caudal 
pe<luucle;  hea*!  ratiu-r  short:  >n<'Ut  -hort.  Mnnily  conic;  month  small,  in  axis  of  b<^iy,  the  lower  jaw 
slightly  include*!,  ra«h  jaw  pn»vi<ltMl  anteri"rl>  with  alnnit  '.i  irregular  series  of  distinct  imbricated 
incis<»rdike  teeth;  npi»tr  jau  with  2  -tr'-nj  lunkwardly  dinn-ttMl  ciuiines  on  the  side,  lower  jaw  with 
a  siiigU*  series  of  small  rhi-^-si't  t<ttli  on  tlu-  «-ide:  eye  small,  high  up,  the  preorbital  rather  wide; 
interorhital  high,  e«»nv»x:  «"an<lal  iH-^hun  Ir  m«HU'rately  deep,  alH>ut  2  in  head. 

S-iiles  very  lan^e  and  thiri:  lateral  line  with  a  >liLdit  joj:  under  liase  of  la-st  dorsal  ray,  the  pores 
numerously  hran«lie<l:  a  >ini:U"  row  of  4  ><  ales  on  chet-k,  and  4  s4-ales  on  anterior  portion  of  opercle. 

Dorsal  spines  S4»ft  and  flexible,  their  lenirth  scarcely  i^jualing  that  of  snf>ut,  last  dorsal  rays  some- 
what elevated,  their  len-jth  ni*;irly  half  that  of  head:  anal  >iniilar  to  soft  dorsal,  its  rays  CN^ually  long; 
caudal  somewhat  lunate,  the  up|Mr  l(»l»e  usually  the  lon*rt*r,  al)out  1.2  in  head;  vent  rals  short,  reaching 
half  way  to  origin  of  anal;  |>ectonil  broad,  the  fni*  etlge  convex,  the  upper  rays  about  1.4  in  head. 
I>es<*ription  base<l  chiefly  u|Min  six-cimen  Nn.  (r>»v4i>. 

Color  in  life  i  No.  0:>.'?»>s  ,  niottle<l  ^ray  and  brown.  s<-;in-ely  re<Mish  Ixdow;  spinous  dornal  with  a 
black  si>ot  on  membrane  In'tween  iirst  and  sitond  spiiK»s,  a  faint  nnldish  strifie  along  liase,  and  another 
along  eilge  of  dor^il  tin:  soft  dorsal  with  pale  reticulations  around  faint  dark  S{»ot«;  caudal  still  more 
faintly  inottle<l  and  with  white  i.'^\)zv,  a  l»lackish  line  U-fore  it;  anal  mottleil  brown  with  reddish  shade 
at  \)aiie  an«l  tip;  |»ect^>ral  yellowish,  the  l>ase  dusky;  ventrals  mottled  dusky  gray. 
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AiMither  spet^imen  (No.  OrW52)  haii,  in  life,  the  general  color  hrown  and  olive  with  reiiciisli  along 
ventral  portions  of  iKxiy  am!  liead;  each  Bcalewitha  (t roup  of  irregularly-shapeil  iiray  liotn;  iiort«l 
more  olive,  with  reticiilationH  of  );ray;  black  ilorsal  Hpot  faint  or  oUKiletv;  larRe  dark  blot<;li  over  ditttal 
half  of  la»it  5  rays  of  )«(t  dorHal  interni|itcd  by  gray  iipots;  raiidal  reddish  olive,  croiwed  by  irregular 
bands  of  gray:  anal  with  reildiah  dark  inottlinfff  at  base,  with  gray  markings;  ventralti  reildJHh  with 
gray  markings;  pei^toral  iiieiubmiies  traiiH pare) it,  the  rays  relish  olive;  heail  colored  tike  the  body; 
under  Hurfarc  of  pei'Ioral  at  I>a8e  bla<:k. 

(,!olor  in  alcohol  (No.  03."16H)  dnll  grayiHhor  olivaceous  on  liead  and  bixly,  somewhat  mottled  with 
paler  ami  darker  brown,  under  |mrb<  grayish;  side  without  ilistinct  fpolx  or  cpecks;  dorsal  and  anal 
blackish,  with  faint  inarbtings  of  lighter;  i»iidal  olisi-urely  barred  witli  tight  and  darker,  the  edge 
narrowly  white;  pectoral  blackish  at  Inwe,  dinlally  pale;  ventrals  ilusky. 

The  nuinerons  oxanijileij  show  considerable  variation  in  color  in  apiritn,  chiefly  with  reference  to 
the  marbling  of  the  ilortial  anil  camlal  fins.  In  many  examples  the  mottling  of  thn>e  fins  is  quite  dis- 
tinct, while  in  otiiera  it  is  scantily  eviilent;  some  examples  show  alt  grailatiomi  iM'tween  these  two. 
The  sides  of  body  and  liead  al*)  are  varioiwlj  mottliil  grav  In  some  examples  the  IkxIv  is  very  dark 
brown,  the  vertical  finxalmoet  black,  anil  the  jHttoral  blatk  on  its  Itasal  half. 

The  originisi  description  of  Oilli/ii'lim  miiifltireiiiiiii  b)  (  a\ivT  and  Valencieiuies,  as  well  as  a  rede* 
Bcription  by  Valeneienn**,  is  very  inciimplett,  and  except  for  the  agreeiiient  in  locality  we  would 
heeilate  to  eonsider  oure  the  same  Hpeciea.  Tins  fa<.t  however,  makes  the  identification  entirely 
reasonalile. 

The  species  is  very  <-ommon  in  the  market  at  Honolulu,  from  whicli  place  we  have  24  specimens. 
We  have  none  from  Hilo,  but  have  -t  from  Kailua.     The  length  ranges  from  5  lo  14,ii)  inches. 
OiUgait-m  KtidriwiiW* Cuvier  A  Valemi'^niii.A  HIhl.  Sal.  Polaa.. XIV, ■-'ft'i,  1K39.  Saadwlch  tilBDdi  (Cull,  ymiy  i  llalmanll; 
Guichenal,  Cat.  a»riilea,  62, 1«6J.  In  Mem.  Goc.  Imp.  iii'l.  I'herlwiiix,  XI  (h  r^cwripllon  of  type);  Otlnther,  rat., 
IV,  'JIS.  IXi  {footnolp). 
CnqilvloniuHndictmiu,  Fowler.  Pruo.  Ac.  NhI.  Spi.  Phlla.  UOO.  M2  iBawnilHii  Ir-lands). 
CbMr>mii)«iRdpi«'fl«f*.Jenkln)i.  Bu)t.  U.  S.  Plah  Comni.,  XXII.  19UI  (Si-pL  K.  IWSi.  167  (Hunolulu). 


371.  Calotomas 


tnjrderi  Jenkins.     Fig.  1-15. 

head;  snont  2.8;  preorbital  4.7 


intcrorbilal  4 


Head  '■<.2  in  length;  <lepth  2.6;  eye5.fl  It 
10;  A.  Ill,  10;  P.  12;  Bcales  2-25-6. 

Body  short,  deep,  and  much  compressed;  dorsal  outline  rather  straight  from  tip  ofcsnoni  to  nape, 
from  which  point  it  is  gently  convex  to  origin  of  dorsal,  thence  in  a  long,  low  curve  to  base  of  caudal 
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peduncle;  ventral  outline  rathor  evenly  convex;  head  short,  as  deep  as  long;  snout  bluntly  conic,  lower 
jaw  slightly  included;  mouth  small,  in  axis  of  iKxly;  teeth  in  fn>nt  of  each  jaw  free,  convex,  incisor- 
like, in  2  or  3  rows:  ufiper  jaw  with  1?  iiuHlerately  stnmg,  recurved  canines,  inside  and  posterior  to 
which  is  a  row  of  close-set  smaller  teeth;  si«le  of  lower  jaw  with  overlapping  series  of  rounded  incisor- 
like teeth;  preorhital  oblique,  UKxlerately  dt'cp;  eye  small,  high  up;  interorbital  broad,  low,  convex; 
caudal  pe<iuncle  2  in  head. 

Scales  large,  thin,  adherent,  the  free  ed^es  membranous;  4  scales  on  median  line  in  front  of  dorsal; 
cheek  with  a  single  row  of  4  srales;  <)i>erole  with  2  n»ws  of  large  scales,  3  scaler  on  the  lower  limb; 
lateral  line  complete,  <lecurvi^'d  uiid^^r  bast*  of  last  <l(>rsal  ray,  where  there  is  usually  one  or  more 
supernumerary  pores;  pores  of  lateral  liiie  numerously  and  wi<lely  brancheil,  the  branches  varying 
fn»m  4  or  5  to  12  or  more. 

IK>rsal  spines  s<jft  and  flexible,  the  longest  aU)nt  e<jualing  snout;  soft  dorsal  somewhat  elevated, 
the  lonjrest  rays  (Hjualing  «listan(v  from  ti}>of  siuMit  to  pnj)il;  anal  similar  to  soft  dorsal;  caudal  some- 
what lunate,  the  up|>er  loU'  thr  lonj^'t'r,  abont  l.s  in  head;  ventral  short,  rea<'hing  barely  half  way  to 
origin  of  anal;  j>ectoral  broa<l.  rea<bini:  past  tips  of  ventnds,  its  length  1.3  in  head. 

Color  in  alrohol,  <lirty  yellowish  l)rown  on  head  and  Inxly,  marble<l  with  light  and  darker;  side 
alK)ve  lateral  line  with  a  series  of  alnmt  •'>  ronn«lish  whit*'  spots  as  large  as  pupil,  and  numerous  smaller 
irregular,  less  «listinet  white  spots;  si<le  Ulow  lati'ral  line  with  alniut  10  or  12  large  rounded  white 
spots  and  numerous  small  white  s|KMks  an«l  irn'*:ular  markings,  these  esi)ecially  distinct  in  pectoral 
region;  hea<l  with  similar  wliit*'  s{»eeks  arnl  markinjrs;  «lorsal  Hn  brown  with  irregular  paler  spots; 
membrane  betw<*en  first  an<l  second  <l<>rsal  >pines  blaek;  soft  dorsiil  with  a  large  brownish  black  spot 
at  base  of  la<t  5  or^i  rays;  anal  similar  to  soft  dorsal,  )>lot<lies  not  so  distinct;  a  series  of  black  blotches 
at  ba*jes  of  rays,  the  one  on  last  ray  lar^'t-r  than  others,  eovering  base  of  la«?t  membrane;  ventrals 
brownish,  dusky  at  ti[>,  a  pabr  interspace;  pe<t(>ral  dusky,  dark  at  ba.'^e  and  in  axil,  pale  on  tip. 

The  only  sjH'cimen  known   is  tlu'  ty|K'  No.  oOS'SO.  10.5  inches  long,  obtained  at  Honolulu  in  1889. 

rVi//VowM«  ;»;i//'/'r/  JcTikiiis   HnU.   I'.  >.   Fi-li  ••..min..   XXII.   I'jrj  iScpt.  Zi.  I'Ati),  467,  fig.  25.  Honolulu  (Tjrpc,  No.  50850, 
r.  S.  Nut.  MiK..  Woh\  No.  i:v.'.».. 

Oenns  169.  SCARIDEA  Jenkins. 

Jaws  subiMjual,  the  lower  luirely  inchnle<l:  ^nll-rjiembranes  broadly  joininl  to  the  isthmus,  and  not 
forming  a  fold  across  it;  upper  lip  <l<iuble  for  only  about  half  its  length;  lateral  line  continuous;  1 
row  of  s<"ales  on  the  cherk:  lettli  white,  «listin«t  in  anterior  jwirtion  of  each  jaw,  in  more  than  1 
series  irn*gularly  iinbricat«Ml;  lateral  teeth  in  upj»er  jaw  small,  in  a  single  series,  the  tips  free,  the 
l)a.*»es  <'oales<e(l;  lateral  teeth  in  lower  jaw  laoje,  <listinct,  but  clo8e-st»t,  in  a  single  series;  posterior 
canines  pr^'sent;  dorsal  spines  puuirent. 

This  genus  is  related  to  ('alut'niins  in  the  character  of  the  t<»eth,  but  differs  from  it  in  having  stiff, 
pimgent  dorsal  spin<'s,  in  this  ai^'retiuL'  with  Sftarisniwi.  From  Sriirirhthifi<  Bleeker  it  differs  in  having 
pungent  spines,  in  Iravinn  the  upper  lip  double  for  only  a  portion  of  its  length,  and  in  the  distinct 
teeth.  From  <V;// //(///«//</;'///////.<  Fdeeker  it  is  distinguished  by  the  includeil  lower  jaw  and  the  distinct 
teeth  in  upi>er  jaw.     Two  species  known. 

St-aridm  J^nkxw^.  Hull.  r.  s.  Ki«.li  ^(.inin..  XXII.  l'>rj  ><v]>{.  \n\.  lyiu'.i.  UkS  izouanhn). 

n.  Anal  and  caiKlal  mottI«Ml:  hfn>\  r.nn|»ar:itiv.l>  lornj.  :\  in  NmikUc  fVf  largf.  3.7  in  head ztmarcha,  p.  313 

an.  Anal  and  raudtil  withniii  in«»ttliii^'.  h(n«i  »-liort<'r.  ;:._'.")  in  KMiKth:  eye  smaller,  ft  in  head fto/Mi,  p.  344 

272.   Scaridea  zonarcha  Jenkins.     F\v:.  14«. 

Head  'A  in  length;  depth  2.75;  eye  8.7  in  head;  snout  2.0;  mamlible  3.7;  interorbital  5;  preorbital 
5.0;    D.  IX,  9;  A.  ii,  9;  V.  12;  scales  2-24-'i.  19  tuU's  before  the  bend. 

Body  comj»ressed,  the  <lorsal  outline  more  convex  than  the  ventral,  the  highest  portion  at  third 
dorsal  spine;  head  nearly  as  deep  as  long;  mouth  horizontal,  in  axis  of  lx)dy;  lips  thin,  the  upper 
double  f(»r  only  a  part  of  its  length,  the  lower  double  for  only  a  short  distance;  lips  covering  only 
bases  of  teeth;  eye  mcxlerate,  its  lower  lM»rder  al>ove  axis  of  lK>dy;  interorbital  somewhat  narrower 
than  eye,  slightly  convex;  caudal  iKMhmcle  2.0  in  head. 

Jaws  sulH^iual,  the  lower  slightly  inchidt^l;  teiHh  white,  distinct  on  anterior  portion  of  each  jaw 
and  in  more  than  1  series,  irregularly  imbricatal;  lateral  teeth  in  upper  jaw  small^  in  a  single  series, 
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iiuter  extremities  free,  tlie  hasea  L-oaleweil;  lateral  teeth  in  lower  jaw  lai^,  distinct,  in  a  single  serieti, 
crowded  at  liaae;  2  posttrior  leeth  im  one  and  one  on  tlie  other  si<le  of  upper  jaw  r«nine-like  and 
turned  bat-kward. 

Dorsal  spineH  piin):n'i>t.  ahout  l!.l  in  liea<t;  soft  domal  sliichtly  hif;her:  aiiul  HiinilHr  to  8i>ft  dorsal, 
but  tower;  i-aiidHl  tniiirate  or  sli);hlly  ruLin[le<l;  pectoral  1.6  in  head;  reai-hing  sti^rhtly  Itevond  tips  of 
ventrals;  orifcins  of  donwl,  pectoral,  and  vetitralB  In  Hame  vertii-al  line. 

NialeH  lar(te,  lirm,  thin,  those  on  na|H.'  and  hreast  not  reduce*!;  3  scales  on  median  line  in  front  of 
dorsal;  1  row  of  3  wall*  on  rheek;  large  scales  on  npiwr  and  posterior  part  of  o|ien'le.  I  scale  showing 
on  lower  limb;  rest  of  head  niikc<l ;  a  sheath  of  s-ali-s  at  base  of  duraal,  none  at  liaw;  of  anal ;  lateral 
line  i-oinplete,  the  tul)es  niiich  brani-beil. 

Color  in  ulcobol,  general  ground -color  of  Ixuly  and  tins,  except  [wcloral,  light  lirown,  with 
IS  scattereil  darker  reddish  brown  eimU,  of  indistinct  outline,  about  Hiie  u(  pu]iil,  thetw  spota 


the  type. 


on  body  eorreoponding  with  the  rows  of  seales.  and  showing  within  their  area  small  tighter  specks; 
dorsal  light  brown  with  al>out  2  or  3  croac  wrieB  of  large  liarker  brown  spotc,  eilge  of  lin 
blackish;  anal  and  caudal  similar  to  dorsal;  ventrals  mutlleil  but  lighter;  pectoral  pale,  dusky  at  liase. 
Known  only  from  3  specimens  obtained  by  Dr.  Jenkins  at  Honolulu,  in  18)49,  the  length  of  thene 
being  from  4  to  5.76  inches. 

Kmridta  umarcHa  Jeoklns,  fliilL.  V.  S.  Fluh  Comm..  XXII,  IBOJ  (Sept.  23, 1908),  «8,  Honolulu  (type.  No.  SOftsi,  f.  S,  N.  M,|. 


373.     8carid«n  balia.  Jenkins.     Fig.  147. 

H«ad  3.2fi  in  length;  depth  2.4;  eye  S  in  heail;  snout  2.9;  preorbjtal  4;  interorbitat  4,.'! 
2-24-6;  D.  it,  10;  A.  i:,«;  P.  12. 

Body  short,  deep,  and  compressed;  dorsal  outline  regularly  and  evenly  archeil  from  lip  « 
to  caudal  peduncle,  somewhat  atraighter  from  tip  of  snout  to  origin  of  dorsal  fin.  there  l«ing  n 
at  the  laBt-nientionc<l  point;  ventral  outline  evenly  convex;  head  short  and  deep;  snout  sh<jrt; 
moderate,  about  horizontal,  in  Hue  with  axis  of  l>ody,  the  gajie  retu-hing  [last  vertical  from 
lower  jaw  included,  each  jaw  with  2  irregular  rows  of  teeth;  teeth  in  anterior  imrtiou  ui  ea 
distinct,  imlirii-ated  in  2  irn>gular  series;  up|>er  jaw  with  2  [wsterior  <'anines  directiil  liackwiird, 
teeth  of  up[>er  jaw  diHtini-l,  Hinall.  ainl  in  a  single  series;  ea<-h  side  of  lower  jau  willt  uIhmiI  r>  i 
blunt  incisor-tike  teeth  in  a  sinitle  serli-s;  no  teeth  insicle  rif  front  serii-sof  up|H'r  ja«;  pni.rbi 
intcrorbital  ralher  narrow,  the  latter  little  convex,  somewhat  concave  anteriorly;  .lursal  spii 
and  punBent,  lenitlb  of  longest  about  e<)iial  to  snout;  wift  dorsal  somewhat  elcvateil,  longest  ra; 
head;  anal  similar  to  soft  dorsal,  slightly  lower;  caudal  roundeil,  1.6  in   head;  ventraU  shor 
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tipp  n«ching  n'flr(«ly  half  nny  tn 
^r««tcr  than  that  of  vftitmln. 

Si'alps  larye;  lateral  litif  .-iiiitit 
where  it  i-iirvw  ilownwanl  2  niHH. 
anil  widely  brani'hi:^),  the  hniiirhi'? 
line:  one  H?ries  uf  alfoilt  4  Kealt^  -ui 
A  Keries  of  tar^e  i^.'alex  uii  tiaiwl  piiri 

O.l'ir  in  spirits,  ilirly  ninty  hn 
of  aUiiit  t>  roiinilUh  whitinh  ."|>i.ts 
H'sles  l)eluw   lateral  line;  luwer  |ii 


peeloral  nhort,  free  ed(!e  rounded,  itf  length  a  little 

T  end  of  |iill-o[ieninK  lo  posterior  end  of  dorsal  dn, 
>:tse  I'f  ['aiidal  fin;  lubex  of  lateral  hne  numerouely 
innil>er,  a  few  aildilional  tubes  at  the  l)enil  of  lateral 

« liirli  anil  eye  are  sevenil  lonjr  tuhes;  opercle  with 

rm-'lian  line  in  front  <if  doreal  tin. 
V,  np[>er  part  of  ciile  al)Ove  lateral  line  with  a  series 
[■il:  a  ^-imiiar  m.tuv  of  ahoiit  4  Kpotn  on  fin't  row  of 
L  2  or  more  r-iniilar  i'\iot-i;  piile  o(   lieail  and  body 


il  till  in<li!<tin<-tly  mottled  with  lisht  and 
■h  at  Ihi-  eenlt'r;  anal  and  eandal  rather 
H-i'liiral  anri  venlralf  li)chler  brownish; 

i-plh  of  lK«ly,  the  niuoh  irreater  ilirtance 
Mtvs  iit  the  white  siHjts  on  boiiy,  the  less 
ottlinjip  on  annl  and  cauiial. 
;alional  Museum  (oriKinal  No.  1985),  10 


Ofluna  ITO.     CALLTODON  Oronov. 


B.-al.f  on  ."■f 
in  all  .[«H-i. 


i".  traiii'verwly  iiim-ave;  teeth  in  eai-h  jaw  tnlly 
';  juws  with  dii<tinet  meclian  miture;  edtcee  n(  jaw 
r  ]diaryii^-Hl!i  eaeh  with  2  rowf  of  teeth:  pll- 
II TO.-9  which  they  form  s  broail  fold;  dorxal  spines 
r  lip  laterally  donbie,  the  interior  told  be<-omln^ 
li'il  in  the  cl'Kt'd  month;  lateral  line  internipted 
lie:'  lielott ;  lul)ei'  of  lateral  line  K»ri'ely  Imnched; 
-al  on  Mieilian  line  6  to  8;  dorsal  ix,  10;  anal  iii,  » 

nd  in  nearly  all  tropiral  sett. 
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OiUyfxIon  Gronow,  MuHeutn  Ichth.,  II,  1766,  8  {croicensis) . 

Scnrtuf  Forsk&l,  Descr.  Anim.,ct('.,  in  Orient  Observ^lTTft,  25  {p8ittacu9,  etc.);  not  of  Gronow,  1766,  which  =ljohr\i9  Linnteus. 

Calliwlon  Blooh  &  Schneider.  Syst.  I(  htli..  31*2.  IWI  {Unmtm^croicemis). 

Heviutoma HwAinmn,  C1r>9.  Fishes,  etc.,  II,  226,  1839  {reticulcUu8SvrBiinaon=pepo  Bennett)  {=Scarug). 

P(p/ron(Mow  Swainson,  op.  cit.,  {p^Utaciiit)  (—Scams). 

Krpchthys  Swainson,  op.  cit.,  {croicrnfif). 

CA/orurujf  Swainson,  op.  cit.,  227  (ffibbtui)  (-^Srarut). 

OUlyixlon  Gronow,  Syntema,  Ed.  Gray,  83.  1854  {linecLtutt,  etc.). 

Scants  Jordan  &  (Jllbert,  Synopf»i«,  938, 1883  (psittacug). 

OiZ/ifx/on  Jordan,  Pro*'.  U.  S.  Nat.  Miis.  1886,  591  {croicensis). 

n.  Upper  jaw  usually  without  posterior  canines. 
h.  Eye  comparatively  small.  6  or  more  in  head, 
c.  Eye  very  small,  8  or  more  in  head. 
d.  Head  comparatively  long,  about  2.74  in  length;  eye  8  in  head;  interorbital  2.75  in  head;  general  color  reddish 
without  l>ars  or  markings  on  fins  or  scales,  excepting  a  narrow  violet  line  on  outer  margin  of  dorsal  and 

anal niinhUuit,  p.  346 

tid.  Head  shorter,  atsmt  3.35  in  length;  eye  9;  interorbital  2.35  in  head;  general  ci>lor  green,  with  burs  or  stni)es  on 

dorsal,  and  s|»ots  on  scales  of  lower  sides itcntjticithUuK,  p.  317 

cc.  Eye  larger,  less  than  8  in  head. 

*•.  l*reorbital  comparatively  wide,  4  in  head:  eye  comparatively  small.  5.6  in  head tntrborus,  p.  .*V49 

ee.  Preorbital  narrower,  5  or  more  in  head;  eye  larger,  6  or  more  In  head. 
/.  Body  comparatively  slender,  depth  about  3  In  length;  anal  rays  9:  general  color  gray  or  leaden. 
g.  General  color  gray,  streaked  and  barred;  eye  6.2  in  head;  caudal  lunate,  the  outer  rays  somewhat  pn.>duced. 

bninneus,  p.  349 
gg.  General  body  color  uniformly  leaden,  without  streaks  or  bars;  eye  6  in  head;  caudal  truncate  or  slightly 

lunate,  the  outer  rays  scarcely  produced duhiuti,  p.  [MH) 

//.  Body  deeper,  depth  2.34  in  length;  anal  rays  10;  general  color  brownish nhnln,  p.  35] 

bb.   Eye  larger,  less  than  6  in  head. 

h.  Body  comparatively  slender,  depth  3.25  in  length;  eye  5.2  in  head;  2  rather  distinct  white  stripes  from  near 
•  base  of   pectoral  along   lower  part  of  side,   disappearing  before   reaching   vertical  of  anal   origin. 

ItcnnfUi,  p.  'X^'l 

hh.  Body  deeper,  depth  2.8  in  length;  eye  5.5  in  head;  no  white  stripes  as  above palura.  p.  3.'»j 

aa.  Upper  jaw  with  canines  usually  present. 

i.  Dental  plates  not  conspicuously  colored;  whitish,  not  green  or  nwy. 
j.  Caudal  truncate  or  moderately  lunate,  the  outer  rays  not  much  pnxluced. 

*.  Dorsal  green  at  base  and  along  the  edge,  the  middle  translucent;  iH'ctorals  and  vetitrals  grfcn. 

Jtukiwi,  p.  :V>3 
kk.  (^lors  not  as  above. 

/.  Upper  jaw  with  2  posterior  canines,  1  on  lower  jaw;  caudal  niodemtely  lunate tjilln  rti,  p.  354 

U.  Upper  jaw  with  1  small  posterior  canine,  none  on  lower  jaw;  caudal  truncate formosiut,  p.  3'>5 

ji;".  Caudal  deeply  lunate,  the  outer  rays  considerably  produce<l  Inula,  p.  :V)5 

ii.  Dental  plates  conspicuously  colore<l.  green  or  n>sy. 

m.  Dental  plates  rasy;  color  bands  on  hea<!  green  or  altst'ut;  iM.*ctomls  not  yellow, 
n.  Posterior  canines  2;  general  Ixnly  color  green;  caudal  with  color  band.s,  outer  rays  produced. 

6a/fi *'<>;»."</.<.  p.  <l5«i 

nn.  Posterior  canini^s  1:  general  color  violet-olive;  no  color  bands  on  caudal;  the  fin  rounded. 

outer  rays  not  produced erythrotlttn.  p.  ;i.">T 


274.  Callyodon  miniatus  (Jenkinw).     **  fViw."     Fig.  148. 

Head  2.74  in  length;  deptli  2.H;  eye  8  in  head;  snout  2.2;  preorbital  4;  interorbital  2.75;  1).  i\, 
10;  A.  Ill,  9;  P.  14;  scales  2-24-6. 

Body  deep  and  oonipresse*!;  dorsal  protile  quite  evenly  convex  from  tip  of  snout  to  base  of  caudal 
pe<iuncle;  ventral  outline  scarcely  less  convex;  head  large,  heavy,  an<l  deep;  snout  very  bhint, 
but  long;  mouth  small,  in  axis  of  Inxly;  jaws  subetjual,  the  lower  slightly  include<l;  teeth  white  dusky 
yellowish  at  base;  jMisterior  tooth  scarcely  tlevelo|>e<l,  usually  not  evident;  upjH'r  lip  doid)le  only  pos- 
teriorly, only  covering  al>out  half  the  dental  plate,  lower  lip  narrow,  not  covering  half  the  dental  plate; 
cheek  with  2  rows  of  scales,  (>  scales  in  the  upjK'r  and  only  1  or  2  in  the  lower  row,  these  latter 
small  and  sometimes  not  appart»nt;  in  old  individuals  the  cheek  scales  are  emlH.'dded  and  scarcely  visi- 
ble; no  scales  on  Uiwer  lind)  of  preoi»ercle;  a  series  of  scales  on  margin  of  oi>ercle,  those  (mi  lower  lindi 
more  or  less  embedded;  4  scales  on  median  line  in  front  of  <iorsal;  lateral  line  interrui)ted  under  base 
of  last  but  1  dorsal  ray,  reapi>earing  2  scales  IkjIow  and  continuing  to  caudal;  tulxis  of  lateral  line 
much  branched. 
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l>on«l  spines  »>ft  and  Heiibte  their  li'nicth  almut  4  iii  liesil  •toraal  ra%8  FKimewhat  elevated,  the 
1oii|Kti(  2  7  in  heaii  anal  hii;h  'iiiiihr  to '^  ft  lor^l  •.atxlat  fllightlv  Innate  in  adult,  Iruacale  in  the 
yimnit  the  lolie*  nmn  le<l  n<  t  |  roilii<v.i  \pntraU  fh  rt  alioiit  1  in  head  pectorals  longer,  the  free 
edge  obli<iue,  I  1  in  head  llit.  iTLallli  oiit-lliirl  it  Itn0h  membranes  of  xpinaus  domal,  anal,  and 
ventral  flefh\ 

Culiir  in  life  IhhU  head  in  I  hii--  ill  dull  red  Ixi  imintc  a  lighter  red  an  lower  parts  and  darker 
to  a  dtiski  reil  lish  bniH  n  iin  npi«T  |"  rti<  ri  f  I-hU  n  •  liHtini  t  markings  anvnhere  except  a  narrow 
violet  line  on  outer  uiargm  of  dur^l  and  aiml  tini<    in--  liruwn       \nolher  epecinien  (No.  03365)  wa^  in 


ti  raw  at  native  /eaela  or 
■i  I  int.'  nil  Inini  Hnnnlulu. 

II  KsDslulu  (lytiv.  Nu-  121H.  Staolbtit 


375    Callyodon  perspiLillatu! 
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FiK.  149. 

1*.  10;  A.  IT.  in  (9o 


tral  outline-  alioiit  e\enly  an-hed;  head  ae  deep 
1  lile  |>er[Hndii  iilar  as  hifch  ap  )on)>;  no  ranine 

t  |H   1  <nil   raM<  liifrher  than  ppinef.  last  ray  bat 

vr   la.-t  bill  one  2  2  in  lieail;  I'audal  very  slightly 

ll  nf.'tli    I  'iiKe-l  r«\  1  8  in  head   pei-loral  broadly  falcate, 

I  "iniile  n  «  of  *>  civlea  on  preo)ien'le,  a  single  scale 
•  eilge  I't  preoperile  wilh  a  HinKle  row  of  large  wales; 
iliral  line  ier\  broad  and  large,  more  than  half  the 
-call  on  thi  H-li  4  pi'ales  in  front  of  ^'enlralx;  lateral 
It-  eMvpt  out  nniUrthe  laxt  dorsal  ray,  then  dropping 
III  peihinile  to  liase  of  caudal;   pores  with  2  tubes 
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Color  in  life  (Nu.  03367),  vitriol  creen,  em^h  Bcale  on  sides  ^ged  witli  hrown-<lnib:  belly  livid 
lavender  drah,  the  srales  with  small  round  blue  spots  on  side  as  far  upas  pectoral ;  a  pray  drab  area 
behind  head  rcai'hinic  nearly  to  end  of  pectoral,  I'overecl  with  small  blue  HpotM  and  navy  hliie  streak»<: 
lower  part  of  head  violet  with  elaborate  sky-blue  tiiarkin)a>,  opercular  flap  bright  ^^Iden  preen,  stripe 
and  ring  about  eye  hlue;  snout  violet,  then  brown  with  a  liji;ht  green  areai  Ixinlcreil  by  sky  blue,  then 
a  golden  brown  anta  similarly  bordered;  donial  with  2  Htri|)es  of  bluish  green,  2  of  golden  brown, 
the  edg;e  clear  blue:  caudal  clear  blue,  the  rays  dusky;  anal  like  dorsal,  the  striptw  broader;  [m-iIotoI 
light  blue,  the  upper  rays  and  a  strijie  acrom  liase  bright  blue:  a  iwlden  brown  shade  at  lMU<e;  caudal 
bright  golden  brown,  the  outer  and  iiiner  rays  bright  blue. 

Color  in  spiriln,  Ijody  bright  greeiiisli.  edges  of  the  stslw  jmrpliiih,  under  imrts  jmlcr,  ]«»iloi'ulHr 
region,  upper  half  of  ojierrle  and  region  under  and  above  |>ectoral  purplish  with  nunien>ns  smalt  mund 
green  s|)oti<,  tbotie  on  ixii'terior  ])ortion  of  area  inodifled  into  irregular  green  lines;  snout  piirjilisli;  ii 
broad  purplish  saildle  lioundeil  by  a  narrow  hlue-green  bonier  over  middle  portion  of  snout  n-aching 
level  of  mouth  on  ea<'h  side;  a  narrow  blue^reen  line  connecting  eyes  and  extending  around  front  of 
eye  and  l«ckwar<I  u|ion  cheek  tor  aii  eye's  diameter;  2  short  jKistorbital  blue-green  ptreaks;  2  or 
3  curved  green  streaks  on  cheek;   lower  lip  with  a  broail  blue-green  Iwrder  covering  entire  widtli 


back  to  beses  of  branch ioslegals,  liendiug  upwarti  to  angle  of  snout,  and  then  <'outinuing  upwanl  and 
backward  acrowi  cheek  in  a  wavy  bliie-gn-eii  stri|ie;  a  narri)*  striiH-  of  same  color  l)eginnin«  on  i-ide 
of  head,  under  this  cuntinuitig  ilnwiiwuril  iind  liai'kwani  lo  near  iilge  of  sut>op*>r(-le,  whi-rc  it  turns 
liackward,  inclosing  il  small  an-as  ami  then  extends  upwanl  along  e<Igi;  of  prt'opercK'  to  ]uicl<l1e  of 
cheek;  middle  line  of  brancbiostegal  membranes  lihle-green ;  a  few  thin  green  streaks  ami  s|xitH  under 
base  of  pectoral;  durval  fin  with  ascallopy  blue-grecii  liase,  a  median  striiieand  a  Ixinler  of  i^nie  color, 
the  metlian  Btri|ie  separating  2  yellowish  purple  or  whitish  stri|ief>;  anal  similar,  the  Itasal  blue-gn-en 
streak  narrower  and  broken  up  into  scallopy  si^ti*,  the  median  grei-n  streak  much  broadiT,  tlic  j;rei-n 
liorder  alao  broken;  caudal  bluish  green,  the  tilgen  brightest;  ventraln  i-reaniy  whitt',  the  edges  pide 
green,  the  inner  eilge  narrowly  lilue-green;  jx-ctoral  puriilish  dufky,  up|>er  edge  bright  lihii'-gnTu, 

This  is  one  of  the  largest  and  most  Iveauliful  s|)n'ieH  of  Snim/.r  occurring  among  the  llauaiiaii 
Islands.  It  reaches  a  length  of  nearly  2  feet,  is  fairly  counuon,  and  is  highly  esteemed  by  the  natives. 
We  have  6  specimens  from  Honolulu  and  the  Alliatrtm  sei-ureil  it  at  I*uako  Bay.  It  is  known  at^^o 
from  Johnston  Island. 


ut  (Sranu)  jirr^tiritlntn/' 

!•  frrtfiriUalti^.  !4nillh  i 

XXII,  IWi  (Bepl.  23, 


Iw -hner.  I>pnka.  Ak.  Wlw.  Winn,  XI.I,  IK,  pi.  IV.  I 
In,  PriH'.  r.  H.  Sm.  Mil".  IW,>.  LU  i.F.ihiwi..!.  [<1hi 
170  (Honolulu),  tiny dur,  up.  cil..  XXII.  IWU  (Jmi 


l.-'i:!!  (l-uakuBnyj. 
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276.  Callyodon  borboruB  (J.-nian  A  Kvcmiann).     '-l-antthu."     Fig.  150. 

Ht4<l.t.2  in  leiiv'lli:  il.'i.lli  ;l.:i:  ■■>!•  li.ii  in  lii-uil:  Hii.nit  ll.fl;  inlemrbital  '.i.fl;  prenrbiul  4;  U.  it, 
10;  A.  Ill,  »;  r.  14:  ftvUv  :.'-i'.V«. 

BihIv  iihliill);.  :ii't  very  iltv|i  iieir  ^ri'Slly  i'iiiii]irfFM-<t;  licail  alxtut  as  1on)c  as  <}ee\>,  liinic,  com- 
prt-K<e<l;  fnoiit  »hort,  liliint  ami  niuiitliil:  ii)i[H-r  jaw  |>riHlii('p<l.  itfi  lip  ilouble,  cuveriiig  eatire  dental 
plat«;  loH'iT  lip  ciiveriii^  half  'if  lU'riIal  jilali':  iii>  i-ariine  lit-tli;  eye  anterior,  high,  itn  lower  bonier 
iiinfiileralily  aUivf  u|>|ier  iioM-  nf  jMn'toril:  laiiilul  [x^hiiii'le short  »]]<!  ileep,  ito  ilcpth  2  in  he«il. 

Origin  of  liiirwal  "vi-r  iii'i^T  Ihl-i-  <i!  i>«'l"nil,  ^[.iriew  Hrxilili'.  i'IkjH,  not  quite  as  long  as  rave; 
lungei>t  ray  2.1  in  lii-ail;  l<iiigi-,-t  uiihI  ray;;.:;  in  lieaii;  I'aiidiil  trnn<-ate;  ventralM  1.9  in  heftd,  nut 
reaching  v<-til  by  half  llieir  it-nji'li;  jn'.tural  1.5  in  lu-ad.  .■^■ali-H  large  and  thin,  very  [ilightly 
roughened  by  raiiiatinj:  lines  (if  irraiiiihiliini-  .^l.'iniiiii;  lo  margins  of  sfales;  lateral  line  interrupted, 
the  poreH  l)eing  <>n  Is  ^u-.tlcs,  lUi-n  •Inippini;  L'  vwf  <<>  r--w  of  si'ali'S  tinder  |>u«Ieriur  ba^  of  doml,  and 
i-ontiouing  lo  \'!i!/f  of  i-alldal  mi  middle  ul  laililal  i-i-iliuicle.  7  [loreK  in  the  sliorter  part,  which  begiae 


not  being  ?  pores  in  th«  same 
line  very  lai^  and  thin,  being 
rows  of  Mrales  on  cbe«K,  5  Bcalee 
1;   ;;  n>wB  on  opercle,  Mid  1  on 

.rkings  on  linx  different  from  eorre- 


.\.  M.  (field  No.  04316).  a  specimen 
lield  No.  04354).  7.5  inches  long,  and 
.  long.  Imlh  friini  Honolulu. 


277.  Callyodon  brunneus  (.Irnkinw).     Fig.  151. 

ilea.)  3  in  l.-ngth;  .U-ptl.  :i;  i-vi-  li.J  in  li.ad;  sii..nl  3;  preorhilal  5.2;  inlerorbital  3;  D.  ix,  10;  A. 
iri.H;   K  13;   V.  I>;  si-alt-s  I'-J.VIl. 

HihIv  shorl.  dii-p  imd  iiirxli-r.ili-ly  ri>iii]>r<f«e<l;  dorsal  and  ventral  prnfileH  aliout  equally  convex; 
head  short  and  inixterati-ly  divp;  !'ni>nt  binnlly  [loinled;  inmith  mnall,  in  axis  of  body,  about  hori- 
zontal, liiwer  JHw  slightly  imliidi^l:  l<i'lli  white,  ]iot<terior  I'anine  in  upfier  jaw  OLfaslooally  but  not 
usiiallr  [•n'sent;  ii]<|-t'r  lip  double  f<ir  ili'  wliole  length,  almost  wholly  covering  upjier dental  plate;  lower 
lip  covering  more  than  half  of  ileiitjil  plate;  eye  sniall,  the  lower  edge  of  orbit  on  axis  of  body;  ioter- 
orhital  wjiaiv  broad,  gently  luiivex. 

"  UisiuiQI  for  borienu. 
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S<atn»  large,  4  rows  in  front  of  origin  of  dorsal,  check  with  2  ravrn  of  Hoalef.  fi  in  the  n|.[H' 
hi  the  lower,  anterior  litiih  of  opercte  without  w«leti,  a  row  of  wales  alon^  iiiargiii  of  o]«Trli>; 
title  iiit^rruiitiKl  under  iMwe  of  last  dorKal  ray,  rea)>]ieari]iK  2  rowH  farther  down,  IS  )»>■>■»  in  t 
|iart  atiil  8  in  the  other,  the  tubes  somewhat  l>ninrhe<l. 

I><irHal  spines  w)ft  and  flexible,  low,  their  length  il.-'i  in  head;  dcireal  rays  not  eli-vated,  tl 
of  the  fin  gently  ruunded;  anal  nimilar  to  soft  dorttal,  the  rayx  fhorlf r  than  Hnont;  I'aiidul  luiuit 
ray  li  Home  what  |irodii<«"i,  about  1.7  in  bead;  ventrala  ghori,  alumt  e<)iuilinjt  Hriinit  Hint  i-yt-;  ] 
longer,  reaching  |iiwt  tipn  of  ventrals,  its  lengtli  1.4  in  bead. 

LVilur  in  life,  gray  mottled,  streakeil  woreil  and  liarred  with  gray  and  brown;  rt*<ldiHb-lirii 
on  lower  jar;  some  reddish  on  belly,  ventral  fins,  and  front  of  anal;  vent  blue;  pei-lcinil  dull  y<4 
a  black  bar  at  its  hue;  tip  of  caudal  white;  no  bright  eolure;  dark  bebltid  eye,  a  dark  m.'; 


bar  a. 


Mini 


1  freuli  wan  dirty  mottled  brown,  sealeM  with  (■o[)i)ery-n 
e  reddish,  vaguely  moltled;  ventral  i'op)>er\'.  anil  |>ei' 


('■olof  in  Bpirita  dark  niHty  brown  iiioltle^l  rmI  lilotehnl  with  darker  ai 
dark  purpliHh  brown. 

Thia  Hpeciea  reacheH  a  length  of  almiit  10  or  12  im-hei',  and  is  not  umn 
Honolulu. 

We  have  examineil  L')  speeimens,  alt  from  lluiioluUi,  T  L'oltet-ted  I 
.llhutTOit  ill  ItWB,  1  by  Dr.  Wood,  and  6  by  na.     The  length  varies  fn)ni  4.25 


978.  CftUyodon  dubiua  (Bennett).     Plate  44." 

Hea<l  H.I  in  length;  deplb  3.1;  eye  (>  in  bead;  Knont  H;  preorbilal  5:  interorbitul  ;l.L'; 
A,  HI,  9;  y,  14;  scalefl  2-25-fi, 

Body  short,  stout,  not  deep  and  not  greatly  (^mipreMef];  heail  short  anil  bhint;  sn 
anterior  pniflle  evenly  eiirveil  fnmi  tip  of  amnit  lii  origin  of  doreal;  ventral  outline  li-w  nuivi 
suiall.  borixontal,  slightty  lielow  axis  of  l>i)dy,  lower  jaw  ineluded;  upjier  lip  entin'ly  covi' 
dental  plate,  lower  lip  leaving  a  jiortion  of  lower  dental  plate  exposed;  no  ponleHiT  rmiini' 
jaw;  teeth  white;  eye  small,  lower  e<lge  of  orbit  in  line  with  axis  of  liody;  iiit«Tr)rbi(al  h 
broadly  i-oiivex. 

Scale*  large,  4  rows  on  meilian  line  in  front  of  dorsal;  eheek  with  2  rows,  Sscaleii  in  Ibi- 
'i  in  the  li>wer,  Bubopercle  with  a  single  row;  operele  with  a  single  row  of  lar^  si'ute.";  I: 

1  Scarur  duijiu  on  plate. 


BWAKT  WALKER  uoMK 

MuseuM  Of  zoologT 

UmVEBSlTV  OF  Ulf-H^., 


iiplnl  urnler  la?!  ilorval  ray,  [n 
iK-hixt:  tuU's.iMati'ral  liiu- \vi 
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apiiii  2  rows'  fartluT  cluiin,  IH  piireB  h 


■t  l.n 


p  lir?l  part  ami 


r  U-iiiitli  ^^■ar^Tly  niiiaJiiii;  r'lumt;  mili  ilonail  not  e!*^vateil,  tlic 

i-<l:  »iih1  similar  tii  wiCt  domal,  it^  rayii  iiiualingtinout;  caudal 

very  itli)(litly  tiiiialc,  tlic  miliT  Tay;<  Riunvly  ]in>iliipeil,  their  length  l.ti  in  heail;  {lecUiral 

lii[i)f  <irit(i[i  of  anal,  l.:S  in  hmrl. 

a       a         mi        let  a       hitf     n     n     a   eaHen 

'auieni  ausapacai    -olor; 

I       'a       a  k  u       a  aive     a  kish   (lo 

pak  t~iiadi^iaa       ana    da  k         wnish; 

a       -^  kt  k 

ji  -4  va      nf       tain«il  a    HuBolulu. 
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ig  prtMsed 

u  h    n  a        ntirely 


'*  ■'*'^>>^ 


"^^^^ 


below  axiii  o(  Ibk 

rnlin-  IpHKlli,  .■•nvri.ia  aU.iit  liaK  Ih.-  tL],)-' 

ijenlat  |.lat.-;  .■vesinatl,  loiM-rnlve  of  ..rl.il 

ll^cl. 

Sinles  larKi'.  -1  tuvh'  in  fmnl  <•(  iIot>«1, 

lalrral  line  interni|>te<1  iiniler  Itu^t  •l<<T>al  r. 
tul>ey«.>nieHhat  wavy  aJi.l  lilil.-  (.mtuli.-.). 

DoTval  lin  ratlitr  liik:h,  llie  spinif  M>fl  unit  Hi-Nililf,  thfir  length  a))out«)iial  to  that  of  snout;  soft 
ilonwl  H'arifly  higlier;  anal  simitar  to  tu.St  ilnrKil;  i-aii'lal  (in  sliKlitly  <«nvex,  the  lob«8  roaniled,  1.8 
in  head;  ]>ei'tiiral  1.4  in  lifait;  ventrals  imt  reai'hinK  vent,  1.8  in  head. 

Head,  boily.  and  Itn^  uniformly  bronn.  with  reddieh  tingeu  brightest  on  fine  and  throat;  base  ot 
i:auda<  paler;  no  di^'tinct  markings  anywhere. 


upper  lip  double  its 
lale;  lnwi-r  lip  short,  ou'ering  less  than  half  lower 
[x'l^:  i-andal  |ieililni'te  ■-•mipret^ed.  ite  depth  2.2  in 

iw  of  4  Miiles  on  rheeh,  heliind  which  are  2  scales 
^  with  2  Herie^,  tile  anterior  with  1  serieti  of  scales; 
itinueii  to  Law  o[  candal  2  powp  lower  down,  the 
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Thin  speiieH  reai'lief  ; 
reitmU'-t  liy  Dr.  Ji-nkinn  hi 


aSO.  CaUyodon  benaetti  (Ciivit- r  &  Valeiii-ienitea).     Plate  45.  " 

Head  2.H  in  length;  depth  3.115;  <'ye  5.2  in  iieail;  snout  '2.6;  {ireurhiUl  •!;  inlerorliilal  .t.'l;  II.  ix. 
10;  .*.'iii,  9;  y.  l;J;  walew  2-24-tJ. 

Body  rather  sliurt,  nioclt-ratfly  deep,  nut  greatly  ii>mpre«He<i;  head  lonK<!r limn  de«-i>,  i-timpreKt^l; 
i^nout  siibi'unic,  l<iwer  jaw  iiichidtd;  lipH  rovering  about  half  of  each  jaw;  dental  [iIuIi^m  whitj';  nu 
posterior  vanine  teeth;  eye  high,  entirely  alM)v«!  npjier  InAe  oF  pectoral,  !<li);htly  anterior;  I'audul 
peduncle  2.5  hi  head. 

Origin  of  dun-al  a  little  |iim1i<rior  t4i  upjier  liast'  of  jiei'toral,  s[>ine«  tiexihie.  of  almut  (i|ual  length 
and  eijiial  to  rayi",  the  longent  ppine  ^.5  in  heaii;  longfMtanal  ray  S.i.'i  in  head;  caudal  clijilitly  nmnded; 
ventralH  2  in  hcail,  nut  reoi'hing  vent  by  I). 75  of  their  lenifth;  jiecliiml  broad,  l.li  in  head. 

ScaleH  large,  finmilh;  waleM  on  cheek  in  '.t  rowH,  upjier  with  II  Hcaleti.  next  with  ti,  lower  willi  2; 
2  rowH  of  n'aleH  on  opi'rcle,  itx  lower  eilgv  with  a  xinirle  row;  lateral  line  iiilerrn[i|i''l,  17  iicire^  in 
up|ter  lurl,  which  endx  oti  the  tintt  row  of  wsilcH  beyoml  tht;  laxt  riurKil  ray.  then  clrojn'  '2  niWK  and 
continueM  along  iniilille  of  i-aiidal  jiedunclc  tii  Imne,  there  Iwing  7  pores  in  the  nhorter  |>arl. 

("jdor  in  ali-ohol,  lirownish  olivni'eouM,  eilge^  of  wales  ilarber;  2  rather  di^'linct  while  Htri|«'8 
from  near  lift<<e  of  [M!i:tural  alnii);  lower  [larl  iif  Kide,  dinap^ieiiringlM-fore  reaching  vertical  of  anal  urigin; 
Bnn  all  plain  ulivai-eoui',  n-arcely  mottled;  tip  of  itiudat  not  white. 

ThiH  Bjiecies  waa  originally  deHcrilied  from  the  Hawaiian  Islandx.  The  <'ollei'1iou  made  \>y  l>r. 
Wood  at  Honolulu  in  IStMiiiritAinaafflngleKpecinien,  No.  :W1,5.;>5  inchtv  long.  .AImi  found  in  .'^amoa. 
.'^rHfbA.NcatCuvlvrAViiltfrii'itinilnsHM.N&t.  H<.<>K.,XIV.2TU.1KN.  SindwUhlilaiidcJrlikliis.  Hiill.r.  s.  Kish  t'l.mui.. 


XXll. 


281.  CaUyodou  p&luca  (Jenkinx).     "/WiilWiUvi."     Fig.  \f. 
2.75;  inlerorhital  J.U;  D,  i 


Head  S  iu  length;  depth  2.8;  eye  5.5  in  head; 
Bcalee,  2-24-6. 


Fio.  153.— (WIv«It 
Body  deep,  compreaneil;  dorval  and  ventral  outline  evenly  an^lied;  head  longer  than  ■ 
prewed.  bluntly  I'onic;  lower  jaw  included;  teeth  white,  no  posterior  canine;  upiier  li]i  i 
entire  length  and  covering  little  more  than  half  thedentalpUite,  lower  lip  covering  half  of  li 
lower  edge  of  eye  slightly  aliove  upper  Irtwe  of  [lectoral. 

<■  Scorui  Imtutli  UQ  plate. 
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Origin  of  dorRal  over  upper  l>ai«  of  i^ectoral,  \i»  (lintam'e  from  tip  of  snout  equal  to  head;  dorsal 
spines  flexible,  all  exeepi  tirnt  ainl  Kecond  of  aljout  eijual  length,  longest  2.75  in  hea<l,  longest  ray  2.4 
in  head;  longest  anal  ray  2.4  in  head:  caudal  tnineate,  lobe.s  not  pniduce<l;  ventrals  1.85  in  head,  not 
reaching  vent  by  two-thinls  itn  own  liMijjrlh;  pe<'toral  !.♦>  in  hea4^1. 

Scaler  large  and  t4iin,  very  slightly  roughene<l  by  radiating  line8  of  granulations  extending  to 
margin  of  sirales;  cheek  with  3  rows  of  K'^dcs,  *y  scales  in  upper  row,  4  or  5  in  middle,  2  in  lower, 
which  exten«ls  Ufjon  anterior  limb  of  pn'oiK-nlc;  iMw^terior  limb  of  opercle  with  2  rows  of  laige scales; 
anterior  limb  with  a  single  series:  »»  s<al«*s  in  iiit'fliaii  series  l>efore  dorsal;  lateral  line  interrupted  at  1 
row  of  sf rales  l»eyond  {M»sterior  lms<'  of  dorsal,  ( Mires  on  \M  scaUn:*,  lateral  line  dropping  down  1  row  and 
beginning  on  n>w  in  which  long  |»art  cuds,  ♦>  jHirt's  l>eing  in  the  >»h«)rter  part,  pores  being  on  the  2 
different  but  adjoining  M'alei'  in  the  same  upward  and  backward  row;  many  pores  branched,  a  few 
single. 

Color  in  life,  up]H'r  {H>rtiou  nMMish-)iro\vii.  lowrr  i>2irt.>4,  including  ventrals  and  anal,  a  brighter 
re<l;  verti<*al  tins  and  ventralH  soincwliat  inottUil:  ImmIv  and  head  without  distinct  markings. 

(Vdor  in  alcohol,  grayish-) trow  u.  upfM'r  j>arts  darker,  i^l^cs  of  scales  dark  bn»wn;  fins  all  a  similar 
color,  the  vertical  fins  and  ventrals  In-iui:  nmtthMl  with  liirlit  an<l  bri>wn. 

The  aljove  description  from  the  t\pt\  7  irnhe-i  l«»ui:,  obtaimnl  by  Hr.  Jenkins  at  Honolulu  in  1889, 
the  only  known  specimen  until  the  .\^f^ifr'>s.<  obtainel  others  in  I1H.VJ. 

Scarut  jtn/iirti  Jenkins.  Hull.  I*.  S  F>li  ('••iiiin  .  \IX.  \^''.t  Ant;  ;u>.  P.mki  .  t^ii.  tiv.  18.  Honolulu  (type.  No.  6141,  Stanford 
I'niv..  Coll  O.  l\  .li'iikiii-'.  /'/"/,  XXN.  I'^rj  (>«i»t.  j;;.  iv»(i:?-.47l  'Ho!n>luln:  ^qinit;  Hpetriment;  Snyder,  op. eft.  (Jan. 
19.  19(Mi.  531  illciiiohiliii. 

282.  Callyodon  jenkinsi  '.fnnlan  iV  Kvermann). 

Head3  in  len^h;  depth  1*.'):  eve»i.")  ifi  head:  siimit  •»*.(>;  pn^»rbital  4.7;  interorbital  3;  D.  ix,  10; 
A.  Ill,  9;  P.  1:J;  s.ales  i»-lM-7. 

Bex  I  y  short,  very  «le<'p  and  izn^atly  cnmpresstMi:  head  short,  nearly  as  deep  as  long,  snout  short 
and  blunt;  mouth  small:  earh  jaw  with  I  or  J  blunt  eaniiu^;  dorsal  an<l  ventral  outlines  about  equally 
convex;  anterior  profile  rising'  ratlur  irnnrularly  from  tip  of  snout  to  origin  of  dorsal;  caudal  peduncle 
deep,  its  lea.'^t  depth  2  in  head.  Scales  larvre.  dee|K*r  than  long:  2  n)W8  of  large  scales  on  cheek  and 
I  row  on  sul>r)percle:  a  row  of  thin  moditieci  seales  at  base  of  dorsal  and  anal;  a  few  very  laige  thin 
Hi-ales  on  bjL<e  of  caudal:  I  iteral  lin«*  «'ea>in^  un«ler  hu^t  dorsal  ray,  reapi^earing  2  rows  lower  down  and 
continuing  to  base  of  caudal,  the  p«»res  with  2  or  .{  irrejrular  branches;  dorsal  rays  soft  and  flexible, 
not  pungent;  tlor>al  opines  >«»rm'w  hat  c'evated  jMisteriorly,  lon;;(*st  a  little  more  than  2  in  head;  first 
ventral  spine  obscure,  the  others  >Mtt  and  MexiMe:  anal  rays  somewhat  shorter  than  those  of  doreal; 
cau<ial  shallow  ly  Innate,  the  nnter  rays  n^t  jrreatly  pnMlnce<l:  ventrals  mo<lenUe,  l.ft  in  head,  not 
reaching  to  ori«:in  of  anal  by  a  di>tanci-  e«jtial  to  two-iifths  their  length;  j^ectoral  broad,  1.2  in  head. 

Color  of  a  nearly  fre>h  specimen,  hriirht  l»lue-»:n.'en.  bri^xhtt'St  on  j>osterior  half  of  Ixxly,  each  scale 
broadly  CNlgt^i  with  re<Mi>h  thrown:  lower  anterior  part  of  ImxIv  re<l<lish  br«>wn,  with  traces  of  blne- 
gret»n;  top  of  heiid  browni>h  red  or  coppery,  a  bn»ad  deep  blue-gn*en  l)and  on  the  up|)er  lip,  extending 
«»n  side  of  head  to  l»elow  eye:  lowt-r  lip  with  a  narrow  brighter  blue-gret»n  l»nd  connecting  at  angle  of 
UKMith  with  the  one  from  up|»er  lij*:  chin  w  ith  a  broad  copjH*ry-re<l  l)ar,  followe<l  by  a  broader  bright 
bhie-green  one;  caudal  gre«*n.  median  part  |utle,  bande<i  with  green  spots;  dorsal  bright  green  at  base 
an<l  tip,  the  middle  pale  ^re^'nisli,  translucent:  anal  similar,  the  distal  Ijand  broader;  pectorals  and 
ventrals  «leep  vitriol -gn.»en  with  w  hiti^h  marking*. 

Color  in  alcohol,  <lirty  greenish,  side  with  alxMit  s  longitudinal  series  of  greenish  blotches;  head 
oliva^vous  al>ove,  jwiler  on  cheeks:  upiwr  lip  broadly  jK^i-green  at  etlge,  tliis  color  irontinued  liackward 
to  under  eye;  e«lge  of  lower  lip  [uile  green,  eontinue<i  around  angle  of  mouth  uniting  with  the  same 
color  fn.>m  u)>i>er  lip;  chin  with  a  broad,  |»ale  crosslKir,  lH.*hind  which  is  a  broader,  pale-green  one 
which  exten<lH  up  on  cheek  nearly  to  orbit:  back  of  this  is  a  still  broader,  white  crossbar  interrupted  in 
the  middle  by  greenish;  sulHii»enle  ami  lower  tnige  of  i»reopen-le  with  a  lai^e,  irregular,  green  patch; 
a  median  green  line  on  breast  to  ba.<«<'  of  ventrals;  dorsal  green  at  base  and  along  edge,  the  middle 
IKirtion  paler;  anal  similar  to  <lorsal,  the  grtM:Mi  iKinler  broader;  i*audal  bright  pea-green  on  the  outer 
rays,  the  inner  oni's  i»ale  with  4  or  5  chkss  series  of  green  spots,  tips  of  nys  darker;  ventnda  pale 
green,  the  eilges  dark  {>ea-green;  jHs^'toral  jvde  gn^-n,  darker  green  on  the  upper  rairs. 

This  species  is  related  to  Scanu*  gilherti,  from  which  it  differa  in  the  greater  depth  and  the  somewhat 

F.C.B.190&-28 
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ficalni  large,  4  rowM  in  front  of  origin  of  dorsal,  chii'k  with  2  rows  of  «^leB.  II  in  the  np|ifr  iiii<l  4 
ill  tilt!  lower,  aiitfrior  limli  o(  0|ien'le  witliout  ivaleti,  a  row  of  Malea  along  margin  ot  oimri'lei  lateral 
lintj  intern) pleil  uniler  liaM^  of  laitt  donul  ray.  reajijiesnn):  2  rowri  farther  down,  IN  [Hireii  in  llie  lirsl 
)nirt  anil  S  in  the  otiier,  the  tiiljeo  xomewhat  lininrhetl. 

Donul  spinefl  Hoft  anil  flexible,  low,  their  length  3.5  in  lieail;  donul  nyn  luil  eli-valtnl.  the  eilice 
of  the  lln  gentl}'  rounded;  anal  Miniilar  to  soft  ilon^l,  the  rays  ^liorter  than  i>ni>iit;  eiiiKlal  lunate,  outer 
rayn  Honiewhat  prodiii-eil,  about  I.T  in  head;  veiilrals  itliort,  at>oiit  i-i)iialin|f  Hiiout  anri  eye;  jiei'loral 
longer,  reaching  [laxt  ti|i«  uf  vcnlrals,  ita  leii)clh  1.4  in  hra<l. 

t'olur  in  life,  grey  mottled.  Htreakeil  woreit  and  liarred  witli  gray  and  bruwn;  re'ldiHli-liniwii  Inir 
on  lower  jar;  some  reddioh  on  helly,  ventral  tine,  and  front  of  anal;  veni  blue;  pectoral  dull  yellnuipli, 
a  black  borat  itH  liaee;  tip  of  caudal  white;  no  bright  ouIorM;  dark  behind  eye,  a  ilarb  »cale  on  o[ien-lc. 


(JfiiktTU);  rrcim  Ihelypr. 


Amitlier  s[>e('imen  when  frmli  wax  dirty  mottled  bn)wn,  waleH  with  eop|)ery-reil   lielow;  dorsal  tikt- 
hack;  (»udal  and  anal  more  reildixh,  vaguely  mottleil;  ventral  ii>p|H'ry.  anil  [m-loral  eolorli'sn,  a  dark 


Ura< 


Hliai 


ittleil  and  hloti-heil  with  ilarker  and  |>aler;  domil  and  ii 
he)<,  and  is  nut  itneontniun  In  the  market: 


Color  in  spirits  dark  niHty  hm 
dark  pnrplixh  lirown. 

This  c|ieciefl  reaoliefl  a  length  of  aUnit  10 
Honolulu. 

We  have   examined    lH   njieoiniens,   all  from    llonotuhi,  7  collei-ted    hy  llr.  Jenkins. 
Allxitrim  in  I81W,  I  by  Dr.  Wooil,  and  6  by  us.     The  length  variea  from  4.2S  to  9.5  inilie!'. 
.Si'urNic  brunnrua  Jmiklns.  Bull.  t'.  S.  P[i-h.  Coaim..  XIX.  II 
Uiilv.  Coll.,  O.  P.  Jenkiii!.!;  ftiVJ..  XXII,  laK  {!H-[.t. 

978.  Callyodoa  dubiun  (Bennett).     Plate  44." 


lout  :);  preorbital  5:  interorhitiil  ;f.-';  I'. 


Hewl  3.1  In  length;  depth  :).!;  eye  Sin 
A.  Ill,  9;  1'.  14;  wMti-n  2-2ft-6. 

Body  Bhort,  [itoul,  not  deep  and  nut  greatly  ccinipretweil;  head  chort  and  hliint;  snout  i-lmrl; 
anterior  profile  evenly  eiirveii  tn»n  tip  of  Rnoiit  to  origin  of  dorsal;  ventral  onlline  less  nmvex;  nioiilh 
Huiall,  horixonlal,  slightly  l«low  axis  of  Uwly,  lower  jaw  included;  upjier  lip  entirely  invcring  iipiht 
dental  plate,  lower  lip  leaving  a  (lortion  of  lower  dental  plate  eX)>osetl;  mi  |>osterior  I'linine  in  either 
jaw;  teeth  wliile;  eye  small,  lower  eilge  of  orhit  in  line  with  axi«  of  Ixwly;  interorhilal  sibiic  wide. 
hroadly  convex. 

Scales  large,  4  rows  on  meilian  line  in  front  of  dorsal;  cheek  with  2  rowB,  H  scaleH  in  the  upper  iind 
3  in  the  lower,  guLxipen-le  with  a  eiingle  r>iw;  opercle  with  a  single  row  of  large  scales;  lateral   liiii- 

-iSraru- 'full  Fi»  cm  plate. 


mMT  WALKER  liBftw, 
MUSEUM  OF  20OL0C/ 
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n  the  linit  {urt  ai 


int^rniptfl  uti  If  r  li"t  linr^al  r 
7  in  Hit-  Ij8t    Iiilif-'of  luliral  li 

llrina]  fiimifi'  ii<ift  anil  lit  tilili  tin  ir  li  iittli  "i«m  U  tiiualiiig  i-nout  soft  ilorsal  not  tl«^vat«l  tlic 
border  of  llie  i  nlire  hn  iiiiituriiil}  mnnrlcd  huh]  Hiiinlar  to  <ott  iIorHal  its  ra}i>  n|ualLDK  fnoul  caudal 
tnini-ate  or  \er\  sli^htlt  Innate  tlii.  oiili  r  ru\i  pi-unelt  ]ir<Kluivil  tlieir  lentctli  1  b  in  heail  {lectonil 
lon)^r   reui  hiii^  origin  of  tiial    I   t  iii  In  nl 

<'iili>r  of  a  marl\  frexh  HjieiiiiKn  in  luriiialin  >let|>  Itad  iiilor  IkhI\  anil  AnM  tinifonn  a  Iead«n 
liauit  ui  nM"  iwuiIhI  {lei  (oral  Iik'iI  ^>  lloui>1i  n  II  lU  ii  (i|>  Unnitial  luuid  of  cauilat  pale  lt«il-<»lor 
center  of  eai  li  -^-ali  rlarLer  le^rl-ioloi     \<  iilrd  ]  jU     tj[i    (  oiien  k  witli  a  large  blai  kish  epot 

Color  111  ^pl^llv  clark  limwiii-li  llii  •  Il>-<  <>i  llii  -h  ileH  paler  ilon<al  anil  anal  dark  lirowniah 
laudal  •lit*k\     leidnd- and  |k-.  I  ral  ),  d.    hi  L^ 

The  rollei  lion  >  ont  nn-  I  Mil  a  in^lt  •  \  ini|  li  i  S  i  ll  411-1 1  h  >  ini  he^  lon^  obtained  at  Honolulu 
Thif  spei  IPX  <H  (nrw  aNo  in  ^inioa 


denUl  I'late;  eyeri[iiall.  Ion 

Stwlef  lari:e,  4  nwi-  in  front  nf  duryal, 
jilaeeil  one  ab-ive  the  otiicr:  ["Plerior  Mini 
lateral  line  interrnptnl  under  lasl  d.ir>al  r 
tulie^  wiiiiew  hilt  u:i\  y  anil  littlt-  liranrheil. 

Dorval  tin  rallier  hi)(b,  the  Hpini-s  M>ft 
dona]  M^rivly  hi|;her;  anal  HJiiiilar  lo  imft 
in  head;  [>e.'lMral  1.4  in  head;  venlral!!  not  reachinnf  vent,  1.8  in  head. 

Head,  ImhIv,  and  tin^  uniformly  hroun.  with  reddish  tinges  brightest  on  fine  and  throat;  base  of 
caudal  paler;  nti  dislind  markings  anywhere. 


lal  |>eilunHi 


'in».'le  niw  iif  4  si'alei'  oti  I'heek.  behind  which  are  2  stales 
f  ii]K>n'lc  with  :;  wries,  the  anterior  with  I  series  o(  Bcalis; 
anil  eiintitiiie<l  lo  base  of  caudal  2  towb  lower  down,  the 

ll  dexilile,  their  lenj^h  about  equal  to  that  ol  snout;  soft 
iirwil;  caudal  tin  xlifchtty  convex,  the  lobes  rounded,  1.8 
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ThiK  B|>e(-ieN  reaches  h  leiitftli  of  almiil  V  or  II)  im-lieH,  ami  i^  known  iiiily  from  iW-'i  K|ie(-iiiii'iis 
re<ijr>k-il  hy  Dr.  Jeiikinx  uml  .ithcn'  olitiiiiieil  tiy  Hit-  .l/Wnuw  at  lloiioliilu. 

SrqrH-oAuAijMikliii..  Hull.  C.  S.  Finh  C.mni.,  XIX.  IdW  (Ahk.;w,  19Ui),fll,HK.19,HonoluliHTy|»',N'i-i>l«,  SI,iuf,,r<l  Iniv  , 
INill.  O.  P.  JenkJii^liihi.r.  XXII.  l»U'J(>^pl.^Jt>U3K47uiK<>ii(>lii]ii);^liy(lcr,..|..  c'il.  {Jiiii.  ]^.  IWMi,  s;II<Huiii>liiliii. 

2S0.  Callyodon  bennetti  (Ciivier  A  Valencienntw).     I'lale  45.  " 

Heuil  2.H  in  ii>n)|^li:  depth  ;t.:i!i;  cy<--'i.2in  hcail;  srimit  2.6;  pivorbitai  U;  interorlntul  :i.2;  l>.  ii, 
lU;  A.in,  9;P.  lit;  males  2-24 -». 

Body  rallier  sliort,  itinderatoly  deep,  not  greatly  I'lmiprtrated ;  head  longer  than  deep,  I'lmiprtv^eii; 
iiiiout  mibcoiiii-,  lower  jaw  ineluiltHl;  lipit  fok'^ring  aliout  half  of  t'ucli  jaw;  lieiital  plates  white;  no 
posterior  canine  teeth;  ey«  high,  entirely  alxive  npper  base  of  iiectnral,  sli|flitly  anterior;  I'aiulul 
1>t<dun<'le  2.5  in  hetid. 

Origin  of  ilorval  a  little  poxterior  to  upper  liase  of  jKH-torftl,  Hpines  tiexilile,  of  alHiiit  enual  lenittli 
anil  ei|nal  to  rayi',  thi<  longest  spine  2.5  in  head;  longest  anal  ray  2.75  in  hear  I;  cuuilal  slit^htly  ruiinded; 
rentnils  2  in  head,  not  reui'hinK  vent  liy  0.75  of  their  length;  )iectoral  broiiil,  I. (I  in  hi'ail. 

Kudes  large,  sniiHith;  siitleH  on  cheek  in  Z  rotts,  iip|>er  with  (I  scales,  next  »ith  l>,  lower  with  '1; 
2  rows  of  si'ales  on  oiien^le,  its  lower  tilfy  with  a  single  row;  ktend  line  lnlerni[>led.  17  pori's  in 
up)ier  [lart,  which  ends  on  the  finit  row  of  waliv  tieyond  the  last  dorsal  ray.  then  drops  2  roHs  iind 
continues  along  middle  of  caudal  |)eiluncle  to  liase,  there  liuing  7  jsires  in  the  shorter  part. 

('4>lor  in  alcohol,  brownish  olivai'eons,  edges  of  scaler  darker;  2  rather  diiilincl  white  HlHiies 
from  near  liii-<e  of  pectoral  alimg  lower  jiart  of  side,  disapiieiiring  iM-fore  muthing  vertical  of  anal  origin; 
tins  all  plain  olivaceous,  Bcarcely  mottled;  tip  ofi'aiidal  not  whit4>. 

ThiH  Hiiecieti  was  originally  cleHcriljei)  from  the  Hawaiian  Islamls.  Tlie  cullei'lion  niailc  l>y  Dr. 
Wood  at  Honolulu  in  lH!U<containB  a  single  Hpei'imen,  No.  2<Wl,5.:!5ini'heM  long.  At.so  found  in  Samoa. 
.^iiruiltfnnrfllCuvlpr&VHlctk'ltinnw.HM.Nal.  Pu1ia.,XIV.:i70, 1«»l.  S»dwlcbIi]*Dd>:Jt'iil:lii».  Ilull  I',  s   Ki^li  ('.mini  , 


Flo.  163.— Oiflinxf™  paJura  (Jenkins};  from  Ihr  tj'pf, 

ikMly  deep,  compressed;  dorsal  and  ventral  outline  evenly  archeil;  head  longer  than  <lci'p,  nm 
pressed,  bluntly  conic;  lower  jaw  in<'liideil;  t*^eth  white,  no  posterior  canine;  uppi-r  lip  .lnuhle,  i 
entire  length  and  covering  little  more  than  half  the  dental  plate,  lower  lip  covering  halt  of  loner  ]p|:((i 
lower  eilge  of  eye  slightly  aUive  upper  base  of  |)cctonil. 

QSearui  beniuUl  on  plale. 
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Origin  of  dorKil  over  uppt^  l>aw>  of  pc*<*toral,  itH  diptaiu^e  from  tip  of  snout  equal  to  head;  dorsal 
spines  flexible,  all  exeepft  first  uiul  necond  of  alx>iit  e^iual  length,  lonj^est  2.75  in  head,  longiest  ray  2.4 
in  head;  lon^i^t  anal  ray  2.4  in  head;  caudal  tnuu*ate,  lolx\s  not  produced;  ventrals  1.85  in  head,  not 
rea(*hing  vent  by  two-thinls  its  own  ItMi^rth;  ix-t'toral  \AS  in  hea«l. 

Scales  large  and  thin,  very  slightly  rongliened  by  radiating  lines  of  granulations  extending  to 
margin  of  si-ales;  cheek  with  3  rows  of  scales,  ii  sc^alen  in  ui»per  row,  4  or  5  in  middle,  2  in  lower, 
which  extends  u(>on  anterior  limb  of  pn'oiK'nic;  }M>.sterior  limb  of  opercle  with  2  rows  of  large  scales; 
anterior  limb  with  a  single  series;  H  scaK's  in  iii<'<lian  s<*ries  lK»fore  dorsal;  lateral  line  interrupted  at  1 
row  of  scales  lieyond  fwistericir  Imse  of  dorsal,  |Kires  on  HI  scales,  lateral  line  dropping  down  1  row  and 
iK.'ginning  on  n)w  in  which  long  jwrt  ends,  ♦>  jMircs  lieing  in  the  sliorter  part,  pores  being  on  the  2 
different  but  adjoining  scales  in  the  same  upward  and  V>ackwanl  row;  many  pores  branched,  a  few 
single. 

Color  in  life,  upiier  }H)rtion  rcddisli -brown.  lower  parts,  in<'hiding  ventrals  and  anal,  a  brighter 
reil;  vertical  fins  and  ventrals  somewhat  mottb'd;  ImmIv  and  head  without  distinct  markings. 

Color  in  alcohol,  grayish -brown.  up|M*r  piirt^  darker,  e<lges  of  scales  dark  brown;  fins  all  a  similar 
color,  the  vertical  fins  and  ventnils  Ihmiil'  nmttled  with  li«jrlit  and  brown. 

The  above  des<*ription  from  tlie  type,  7  inrhes  I<»ntr,  ol>taine«l  by  Dr.  Jenkins  at  Honolulu  in  1889, 

the  only  known  siM?cimen  until  the  .\'f^iti'ns.<  obtainel  others  in  1!H)2. 

!irarus  palutyi  .K'nkiw,  Bull.  V.  S.  FMi  <'..miii  .  XIX.  l^'K*  .  Auir  :w»,  I'.wK).  r^».  tiir.  IS.  Honolulu  (type.  No.  6141,  Stanford 
I'niv..  roll.  o.  I*.  .Iriikin^.:  ihi'l..  XXII.  I'jrj  (.<,.jii.  _►:?.  I9««i.47l  (Honolulu:  yume  sfH^'imun);  Snyder,  op.eit.(JAn. 
19.  ItfOI).  r>31  (H«»noluIu.. 

282.  Callyodon  jenkinsi  (.Ionian  vV  Kvermann). 

Head  3  in  length;  depth  'J.o:  eye  ♦>.'>  in  heail:  snout  *J.«>:  preorbital  4.7;  interorbital  3;  D.  ix,  10; 
A.  Ill,  9;  r.  13;  scales  J-lM-T. 

B<xly  short,  very  deep  and  i:rtatly  iompressed;  head  short,  nearly  as  deep  as  long,  snout  short 
and  blunt;  mouth  small;  eaeh  jaw  with  1  or  J  blunt  «'anines;  dorsal  and  ventral  outlines  about  equally 
convex;  anterior  profile  risini;  rather  irrcirularly  from  tip  of  snout  to  origin  of  doival;  caudal  peduncle 
deep,  its  least  depth  2  in  head.  Seales  lar^e,  deejx'r  than  lonjr;  U  n>ws  of  large  scales  on  cheek  and 
I  row  on  sulK>iH»rcle:  a  row  of  thin  m«Mlitie«l  .»*cjiles  at  base  of  dorsid  aixl  anal;  a  few  very  lai^ge  thin 
Si-ales  on  l>ase  of  caudal;  literal  line  <easin«:  under  last  dorsal  ray,  reappt»ariii)r  2  rows  lower  down  and 
continuing  to  ba.<e  of  j-audal.  the  i»ores  with  2  or  :J  irregular  branches;  dorsal  rays  soft  and  flexible, 
not  punjjent;  dorsd  spines  s«»mewliat  eU'vated  |M»steriorly.  lonire>t  a  little  more  than  2  in  head;  first 
ventral  spine  obseu re,  the  others  s«»tt  and  flexible:  anal  niys  somewhat  shorter  than  those  of  dorsal; 
caudal  shallowly  huiate,  the  outrr  rays  imt  j^'reatly  priMlucnl;  ventrals  moderate,  1.0  in  head,  not 
reaching  to  ori«rin  of  anal  by  a  di>tan(e  e(|ual  to  tw«)-fifths  their  len^li;  i»ectoral  brr»ad,  1.2  in  head. 

Color  of  a  nearly  fresh  >pecinien,  )>rij.rht  blne-^'reen,  brightest  on  jM)sterior  half  of  Ixxiy,  each  scale 
bnwidly  e<ljrtMl  with  reddish  brown;  lower  anteri«»r  part  of  biwly  re<ldish  brown,  with  traces  of  blue- 
green;  top  of  head  brownish  red  or  coppery,  a  broad  dei*p  blue-green  l>and  on  the  upper  lip,  extending 
on  side  of  hea<l  to  Inflow  ey<*;  lower  lij)  with  a  narrow  brighter  blue-green  liand  connecting  at  angle  of 
mouth  with  the  one  from  ui)iK.*r  lip;  chin  w  ith  a  broad  copfK»ry-reil  l»ar,  followed  by  a  broader  bright 
bhie-green  one;  caudal  jrreen,  median  part  i>ale,  bande<l  with  green  spots;  dorsal  bright  green  at  base 
and  tip,  the  mid<Ile  (nile  ^nvnish,  translucent;  anal  sindlar,  the  distal  band  broader;  pectorals  and 
ventrals  deep  vitriol-grt»en  with  whitish  markinp*. 

Color  in  al(*ohol,  dirty  gn'enish,  side  with  alH>ut  s  lonptudinal  series  of  greenish  blotches;  head 
olivaceous  al)ove,  jialer  on  <'heeks;  up|HT  lip  broadly  jKii-green  at  edge,  this  color (*ontinued  liackward 
to  under  eye;  eilge  of  lower  lip  pale  gn^^'ii,  continue<l  around  angle  of  mouth  uniting  with  the  same 
(M^dor  from  npjKT  lip;  chin  with  a  broad,  }>iile  crossbar,  iMdiind  which  is  a  broader,  pale-green  one 
which  extends  up  on  (*heek  nearly  to  orbit;  back  of  this  is  a  still  broader,  white  crossbar  interrupted  in 
the  middle  by  greenish;  Hul)oi»ercle  ami  1ow<t  e<lge  of  preopen*le  with  a  large,  irregular,  green  patch; 
a  median  green  line  an  br<'ast  to  bast'  of  ventrals;  dorsal  gr(*en  at  l>ase  and  along  edge,  the  middle 
I>ortion  paler;  anal  similar  to  dorsal,  the  grtH*n  lM)rder  brf)a<ler;  caudal  bright  pea-green  on  the  outer 
rays,  the  inner  ones  pale  with  4  or  5  cn)ss  series  of  green  spots,  tips  of  raya  darker;  ventrala  pale 
green,  the  e<lges  dark  i>ea-green;  i>e<rtoral  i>ale  gnn^n,  darker  green  on  the  upper  rays. 

This  si>ecies  is  related  to  «ScartM  gilbertiy  from  which  it  differs  in  the  gpreater  depth  and  the  somewhat 

F.C.B.I908— 23 
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d)  He  rent  coloration.     It  UhIso  relateil  to  ('nUiio<lon  laiiiii,  hiit  iliffen'  in  th«!  iiiiich  greater  depth,  the  lem 
produi'Fil  (.'aiiilal  loliew,  the  jirealer  width  of  the  givpn  heail,iiiarki[itt«,  and  Ihe  color  of  tlie  tinf. 

Only  one  Hpeiimcii  was  oblaine-l,  type  So.  50&t7,  V.  S.  N.  M.  {field  So.  02944),  14  inches  lone, 
taken  at  Honohilu  June  6. 
XcamiJrnkinilliaAiui  &  Cvprmaiin,  Bull.  I'.  K.  Fleh  Cnmm.,  XXII.  1903  (April  II,  1908).  19.\  Honolulu. 

383.  Callyodon  eill>Brt>  (Jenkins).     " Fnniihunuhii."     Fin.  154. 


n  head;  f<nout  2.8;  preorbital  ■'i:  interorhjtal  3:  D.  i 


Head  2.7.Tin  length;  depth  2.44; 
10;  A.  Ill,  9;  1'.  14;  wales  2-24-6. 

Body  mculeratelv  deep  ami  compressed ;  donoil  and  ventral  outlines  about  equally  convex;  heail 
short  Rcan-el  1  nger  than  deej  n  o  tl  8  all  h  r  »  ntal  n  ux  *"  fluid  leetl  I  t  tih  1  we  jaw 
ncludeil        si  ort  b  t  plrong  can  new  at  (wuter        a  rI       (  upjifr  ja  s      la     I   on  I        r  jaw; 

upperlphroal   eoerniiwl    le    (  ie  ti  1  ]  lat     1  wcr  I  |         er    g  aU    I  I  alf    tlowerplate   e      8niall. 
e  I  rely  abo  e  a\     of  l>ml        nter  rl  tal  sjiact,  1  rt  t  1   I   >.' 

Scales  lan^e  u  I  ll  a  r  of  h1  I1 1)  siul  al  ^  haHe  f  tufHal  an  I  anal  b  uIoh  base  of 
audal      r    laive  a    1  th  n       r  w»    [  «ale^  I   -ek   tl        j  pi  r  w  tl         he  1        r        h  4       5  s  ales; 

a  «.r  es  of  w»le>t  along     wry         f     jicnl    anl  on  subtper  le  4  scales  al  n^   n  ed  an  1  ne         f  ont  ol 


dorsal;  lateral  line  interrupted  under  the  laat  dorsal  rayii,  reappearing 2  rows  farther  down  and  con- 
tinuing to  caudal  (in,  the  tulN«  with  1  to  .i  or  4  short  hrani-hes. 

Dorsal  spines  short  and  Hexllile,  not  pnuKent,  their  len^h  about  ,1.5  in  head;  soft  <lorsal  higher. 
the  last  rays  longest,  about  2.4  in  hejid;  first  anal  spine  oliscure,  the  others  soft  and  flexible:  soft  anal 
similar  to  soft  dorsal  but  k-M  high,  the  laft  rays  :{  in  head;  caudal  moderately  lunate,  the  outer  ray? 
moderately  produced,  about  one-half  lonjwr  than  tniddle  rayn,  ventrals  rather  long,  their  lenjilh  not 
reaching  origin  of  anal  by  a  lUstance  eipial  to  lialf  distance  fnmi  tip  of  snout  to  middle  of  pujnl;  pec- 
torals broad,  the  free  eilge  uhliiiue.  lenglh  of  up|ier  rays  1  .rt  in  head. 

Color  in  spirits,  upper  part  of  head  and  body  greenish  or  liluish  purple;  side  bluish  green  cm  the 
edges  of  the  malef,  umlerjiarts  jialer;  upi>er  lip  with  a  hniatl  blue-green  line  extending  on  .'ide  iil 
head  acmss  lower  Ixirder  of  orbit  to  middle  of  jireopercle;  2  short  blue-green  lines  on  [inHliM'ular 
region;  snout  aliove  lip  with  a  broa<l  |ialer  Iwnd  extending  liack  to  eye;  edge  of  lower  lip  bluish  griH'ii, 
connecting  at  angle  of  mouth  with  the  blue  line  from  upjier  lij>,  back  of  this  a  broad  {lali'  j>ur]>lish 
crossbar  concolor  with  tlie  cheek,  this  tHiunded  posteriorly  hy  a  broad,  bright- blue  erowb;ir  n'Hcliint;  lo 
lower  edge  of  postorbital;  middle  of  lower  jaw  with  a  broB<l  white  crossbar,  bt;hind  wliicli  is  an  oblring 
blue  area;  meilian  line  of  throat  and  breK^t  bright  blue,  this  exteniling  backward  lietweeu  venlnils  1<> 
origia  of  anal;  donuil  bright  greenish-blue  at  base  and  on  border,  theee  2  linefl  separated  by  a  much 
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broader  dusky  whitish  band:  laj^t  ray  of  dorsal  greenish  to  tip;  anal  same  color  as  soft  dorsal;  caudal 
frreeni«>h  blue  on  the  outer  raysi,  spotte<l  with  blue  and  );reen  on  baral  two-thinis,  the  middle  rays 
narrowly  tippe^l  with  blue  ^reen  with  a  narniw  I'ubterniinal  purplish  black  line,  rest  of  middle  rays 
whitish;  Avntralji  pale  blue  on  the  inner  mys.  white  on  middle  rays,  and  bright  bine  on  the  oater  ra>*s; 
pectoral  blui<h  on  bane  and  ant<*ri«ir  part,  |»:ilf  dusky  othem'ise. 

Color  desc*ri]>tion  lia^il  ufMin  a  Hj»ei-iiiiiMi  •  N<>.  (ii7-~»H ».  (1.5  inches  lon^,  which  had  been  in  formalin 
aboQt  2  weeks.  Older  spi*cinit'n;<  an*  of  'tiui^e  more  fafle*!  and  the  colors  correspondingly  less 
distinct. 

This  is  one  uf  the  u]o^t  abundant  s{KH'ies  of  the  jz^^nus  among  the  Hawaiian  Islands.  We  have 
examined  1*{  s]jei'imenH,  all  fn«m  HoikiIiiIu.  '2  o>li<.i'te<l  by  the  Alfxitroitii  in  1891,  7  by  Dr.  Jenkins, 
and  4  by  us.     Length,  H  to  14  in<'h<'s.     It  i-^  dMubtfnlly  di.Mtinct  from  f\  UiiarieMM  (St^ndachner). 

Sf^rntt  '/fITtrrfi  Jvnkins.  Bull.  V .  >.  Fi^h  r«.in]u..  XI\.  l^'.r*    Aiik.  :>».  19iJU>.  .Vj.  fif?.  17.  Honolulu  rtype.  Xo.  <niO.  Stanfrml 
I'niv.:  fH>ll.  O.  P.  Jenkins  :  ''-"f.  .\XII.  I'.'C   -.j.t.  j:;.  I'.nc;..  ^71  'Honolulu). 

284.  Callyodon  formosus  K'uvier  iV  Valenriennes). 

This  s|iei*ies  is  thus  d»>4-rilM*<l:  Jaws  siii«H»th:  a  jfmall  iM»<terior  canine;  head  flat;  nape  a  little  ele- 
vated; €»ye  placed  high:  latt'nil  liia'  >iiii|»l«\ 

The  fi:?h  in  a  fade<l  i*«»iiditi«»ii  sh««\\s  tnic*-."^  of  j^rt-^/n  sin*aks  under  the  throat,  and  near  the  ejres  an 
area  with  scattere-l  sjN't-.  appaniitly  n"l.  r>«trsiil  ami  anal  ^rreen.  strijied  with  an  andulating  band  of 
blae.  Caudal  green  with  a  \i<>li't  IIih*  aiH»vi'  aii'l  l»elnw  whirh  j<>ins  a  vertical  lineof  the  same  colorat 
the  end  of  each  ray,  thu-  liiniTin-.;  on  tht-  Ui.^*  and  <tn  the  '1  ••utur  rays  of  the  caudal  an  area  prob- 
ably retl  in  life.     PiMinrals  Imip1»t««1  wiili  Mue,  th»'  v»'ritnil>  ap|»an'ntly  not. 

Two  spei'imenj?,  7  in«ln-  I'Tpj.  «»t»TaiiM'«l  at  tht*  Sand  wirh  Islands  !»y  Kydoux  &  Souleyet. 

To  this  <t«nch»'n«»t  a<M-.  in>iii  tli»* -anie  -i»erinii*n<,  ImmIv  rathrr  elongate;  iMjsterior  canine  teeth 
present  or  al»sent:  siiN»rhiial  -al'-  in  '1  fo'a*.  tlio  Im\v»t  <iivrrin;r  a  large  jiart  of  preopercular  limb. 
Caudal  trunrat*'.  tin-  an«,rli-  iii«»'UT.it»iy  jin'diuHil.  <'.»li»r  ;rrayi-h  blue,  ."(ides  yellowish  green  spotted 
with  nrNldisli.  Hra«l  with  a  lapj*-  y«!iMU  s|Mit  c-ross***!  liv  a  liorizuntal  streak  of  green  and  bounded 
above  by  a  .-^trijH-  •»?  tin*  -am*-  •  "I'T.  <  *aii«lal  iMimnhHl  l,y  a  r»-«I  stripe,  otherwise  green  like  the  doraal 
and  anal,  whifli  an-  «r«»— t-d  l.\  a  l.jn*'  ^.tri|l^'  with  wavy  t**lir».'?-:  i>e<*torals  and  ventrals  yellow,  edged 
with  blue. 

This  #»i»e<'i«'s  a|»jM*ar  r..  !•«• « |i.-i-  ti»  '  Vn'/i/-.*/.,//  hmni  an«l  ' ".  tjH/nrti.  No  specimens  have  Ijeen  seen 
bv  us. 

m 

Scanu /orm^j^ttf  <"iivi.  r  »v  V.iI.tk  :.':!:•  -.  n>t    N/ii    r<'i«'.,  XIV.  >.;,  i<\\\*.  Sandwich  Islands;  Eydoux  &  Souleyct,  VofSffe 

Bonile.  Z«p'l..  II.  I'*!,  y'..  •-.  ::*:.   '•  Sandwich  Islands,  •^nn*  lyjH-. 
P»fH*iofc^rti*  f'tftiHtsK:.^  <;m:<  h«  ipit.   >!•  !;i.  >'«*     Iit:i>    '  h'Tt-ninr.   l>»..'t.  w,     Kyiloux  A  r*<»iil4?yf*t*ii  vpecimen^. 

285.   Callyodon  lauia    .Ionian  iV  Kv»Tinanni.     '* Louin.''     Plate  XLIII. 

Head  2.x  in  K-iiL'th:  'l^ptli  -.7:  ♦vt*  ♦i.7.'>  in  lit-ad:  sn«iut  2.f>:  preorbital  4.8;  interorbital  2.8;  D.  ix, 
10;  A.  Ill,  9;  F*.  l.J  on  on»*  si«U',  1  *  **u  othnr:  x-ah-s  L*-*J.'>-»>. 

Bo«ly  short,  stout,  and  i'«»iiipn^-»'»l:  hi'a<l  heavy:  simnt  ratht^r  short,  bluntly  rounded;  doreal  and 
ventral  outline's  alnrnt  f<|ually  anli«-.l.  anti-rior  prijliln  .-lightly  ♦•oncave  ljefi»re  the  eyes;  nape  strongly 
convex;  mouth  .»tniall.  nearly  hori/ontal.  in  a\i*j  of  U>ily:  upi»er  jaw  with  1  or  2  moderately  strong 
backwanlly  direi-te^l  canim*s;  a  similar  l»ut  smaller  f*anine  s«>metimes  present  on  lower  jaw;  catting 
edge  of  upper  jaw  fitting  iMitside  that  of  iMwer:  ti-eth  white;  eye  small,  entirely  above  axis  of  body; 
opercle  with  a  broa<l  short  tlap.  S<*;il«-s  lame,  their  Furfatv  with  fine  lines  ami  grannlations;  nape  and 
brea.«t  with  large  wales:  rht*«*k  with  2  r«»\vs  of  lanre  H-ale>,  about  7  in  each;  subopercle  and  lower  limb 
of  preopercle  <*arh  with  a  row  of  ^-ales;  offenle  with  lanre  scales;  lateral  line  broken  under  laetdoml 
ray,  reapijearing  1  n>w  lower  down  and  eontinuinir  to  caudal  fin,  the  pores  with  2  to  4  branches:  a 
series  of  these  oblong;  s<*ales  alon^  1>as4'  of  dorsal  and  anal;  Imse  of  caudal  with  3  or  4  very  long,  thin 
scales.  rVirsal  spines  soft  and  flexible,  not  piuigent.  the  longest  about  2.7  in  head;  soft  portion  of 
dorsal  somewhat  higher,  especially  posteriorly  where  the  rays  are  about  2.4  in  head;  anal  spines  aoft 
and  flexible,  the  first  olj:4cure,  the  third  alM»ut  4.:{  in  head;  anal  rays  higher,  the  last  bafooe  longest^ 
3  in  head:  rau'lal  deeply  lunate,  the  3  or  4  outer  rays  above  and  below  produced,  length  of  middle 
rays  2.3  in  hearl,  or  2  in  outer  rays;  ventrals  moderate,  not  reaching  vent,  1.9  in  head;  pedoiml  broad, 
the  free  margin  oblique,  length  of  longest  rays  1.3  in  heail. 
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Color  in  life,  head  brownish  yellow  iK^fore  even,  the  jaws  lighter  yellow;  cheek  washed  with 
brownish  and  blue,  throat  preen  isli;  nuehal  and  oi)errular  regions  y)rownif>h  oranjje^  Ixxly  sain  ion -color 
alx)ve,  the  Ijelly  lighter  yellow,  most  of  the  scales  with  an  e<iging  of  greenish  blue;  a  d<»ep  blue  line 
from  nostril  l)efore  an<l  l)ehind  upjM^r  partof  eye;  upi>er  lip  deep  blue,  the  streak  forming  an  interrupted 
line  before  eye;  lower  jaw  with  2  blue  cross  lines,  1  marginal;  a  dark-blue  siM)t  behind  angle  of  mouth; 
deep  blue  blott'hes  on  interoj^ercle;  dorsal  <leep  blue  with  a  jKH'uliar  jagged  striin*  of  light  brownish 
yellow;  anal  with  blue  spots  at  l)ase,  then  light  yellow,  then  deep  blue,  then  grtn^n  with  bhie  edge; 
caudal  brownish  yellow,  with  ))riglit  blue  e^lgings  an<l  a  me<lian  area  of  bright  golden  gn»en;  ventrals 
golden,  trimme<l  with  bright  blue;  i»ectoral  golden  with  deep  blue  alMjve  and  greenish  blue  on  lower 
rays,  a  salmon  strt»4ik  acn^as  l)ase  with  greenish  blue  l)ehin<l  it. 

Another  example  (No.  03040,  10  inches  long)  was  in  life  jwile  coppery  rosy,  darker  on  first  .'J  rows 
of  simles;  the  center  of  each  si-ale  in  the  first  5  rows  grei'uish  blue;  under  parts  pale  n>sy,  with 
orange  wash;  head  pale  rosy,  a  small  iwjstocular  blue  sjMjt,  a  short  blue  line  forward  from  eye,  and  a 
second  of  same  color  on  ui)i)er  \\\}  and  across  chei^k  to  eye,  where  it  has  a  slight  break,  then  continues 
under  eye  as.a  gret»nish-blue  bar;  under  lip  with  narrow  blue  edge;  chin  faile*!  salmon,  with  a  <loublc 
blue  crewent;  space  from  chin  to  isthmus  bright  blue;  an  oblong  bright  blue  si>ot  on  8ulM>i>erclc, 
l>ehind  which  is  a  smaller  irregular  one  bordered  alnive  by  a  broad  greenish-blue  space;  dorsal  green- 
ish blue,  with  abroad  subnunlian  orange  band,  the  lower  greenish-blue  l>and  made  up  of  large,  scarcely 
connected,  bluish  spots,  the  upjwr  half  continuous  with  a  narrow  bright  blue  lM»rder;  a  small  orangr 
blotch  on  base  of  last  dorsal  ray;  caudal  i)ale  rosy  at  ba.*-e,  then  with  a  griH^nish  bar,  followed  by  a 
broad  rosy  bar,  then  by  a  broad  terminal  greenish-blue  bar,  <lark  blue  in  front,  greenish  in  ndddle 
and  pale  blue  on  outer  third;  upper  and  lower  e<lge8  of  caudal  blue,  )>elow  which  is  a  )»road  rosy 
orange  stripe;  anal  greenish  blue  at  base,  then  a  broad  orange  stripe,  the  outer  half  greenish  blue  with 
narrow  bright  blue  edge;  pectoral  orange  anteriorly,  pale  bluish  behind,  the  anterior  Iwrder  blue; 
ventrals  orange,  anterior  edge  and  tip  blue;  iris  pale  orange. 

Color  in  spirits,  light  dirty  grayish  white,  lighter  Iwlow;  a  narrow  i>ea-green  striiKj  on  eilge  of 
upper  lip,  breaking  up  into  irregular  spots  from  angle  of  mouth  to  lower  edge  of  orbit,  a  similar  stripe 
from  nostril  to  eye  and  slightly  beyond  upper  j>osterior  lx)rder  of  eye,  these  lines  sometimes  continu- 
ous and  unbroken;  lower  jaw  edged  with  green,  a  bn)ader  i)ea-green  cros8-stri|)e  at  anterior  edge  of 
branch iostegal  opening;  sub(»i>ercles  each  with  a  broad  green  stripe;  line  of  union  of  gill-membranes 
broadly  green;  dorsal  with  a  wries  of  large  olive-green  spots  at  base  an«l  a  broad  ban«l  of  similar  <'olor 
on  distal  half,  these  separated  by  a  j>alcr  band  and  cut  by  intrusions  from  it  both  above  an«l  below; 
dorsal  fin  with  a  very  narrow  paler  border;  and  with  a  series  of  greenish  si)ots  at  base,  then  a  broad 
pale  yellowish  white  line,  bounde<l  distally  by  an  indefinite,  wavy,  black  line  shading  off  intt)  the 
greenish  of  the  distal  half;  last  ray  of  anal  dusky  on  its  outer  third;  caudal  greenish-olive  at  Inise  an<l 
on  produced  outer  rays,  etlges  of  fin  alM)ve  and  l)elow  green;  mi<ldle  rays  with  a  broad  lunate  area  of 
pale  green,  scalloi)ed  proximally  by  dark  green,  sejwiratiMl  from  the  lighter  green  base  by  a  broad 
whitish  interspace,  the  upper  and  lower  edge  also  darker  green;  ventrals  creamy  white,  the  outer  edge 
pale  greenish;  pectoral  whitish,  the  upjwr  edge  dusky. 

There  is  some  variation  in  the  width  of  the  green  markings  on  the  head,  sometimes  the  stripes  on 
the  lower  jiart  of  the  head  Iwing  very  broad. 

This  8pe<'ie8  is  ndat*Ml  to  C.  (/iiherti,  from  which  it  differs  in  the  more  strongly  pro<l need  caudal 
lobes,  in  the  narrower  lines  on  the  snout,  the  broader  green  lint»s  on  the  throat,  the  absen«e  of  a  green 
median  line  on  the  breast,  and  in  the  very  different  coloration  of  the  fins.  It  is  also  near  to  ( 'nihiodnu 
fonnosuify  a  species  we  have  as  yet  failed  to  nn'ognize.  Besides  the  type  obtained  at  Ililo,  we  have  4 
examples  from  Honolulu  collected  by  us  and  1  by  Dr.  Wood. 

Seantf  lauia  Jonlnn  «fc  Kvcrnitmii,  Bull.  T.  H.  Fish  Conim..  XXII.  lyOl'  (April  11.  I'.KKJ).  IW,  Hilo.     (Type.  No.  ri(H',\>-, 
U.  8.  Nat.  MUH.) 

286.  Callyodon  bataviensis  (Bleeker).     Fig.  155. 

Two  series  of  scales  on  the  cheek,  the  lower  preoiRTcular  lind)  l>eing  entirely  naked;  the  lower 
series  compose<i  of  0  scales;  upper  lip  broad;  jaws  rosy,  the  upi>er  with  1  or  2  conical  teeth  at  the 
angle,  ^one  at  the  lower;  dorsal  spines  sutKHjual  in  length;  14  pe<'toral  rays;  caudal  rounded,  with  the 
angles  produced. 

Color  green;  lips  reil,  blue  anteriorly  and  green  poeteriorily ;  the  green  band  of  the  upper  11  j)  and 
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ihe  liliio  bonil  of  tlic  lnui-r  li 
llifloHvriiii^lf  r.f  tile  urliit: 
)[iii.  and  tvilh  a  titvfii  Itiiul  ul 
lower  iiiar)fi]ii<  liliif.  ant]  vvitli 
Known  fniiii  thi-  lluHil 


[•ii.-«-iii)f  U'liiiiil  the  ant.'le  <•!  tlie  mouth  into  a  green  )jaiid  r 
:  -li'irl  t'ni'll  i^iri'iikii  Iwhiml  thf  orlnt;  <lt>iv«<  tin  rwi,  with  h  blue  n«r- 
ua  lilt'  iiiiililli':  atiiil  similarly  i-olonil:  i-aiiilal  rosy,  with  the  upper  and 

;  iir  4  -li«hlly  I'urvnl  I'lue  croiw-liaii'lw. 
I  l>la(id.ioiilv  iniiii  Sd'iddatluier's  rmird. 
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I  iMlaudtt  only  from  Steiiidach net's  recunl.     (\>n 


L  Hul»..  XIV,  aiVK 


OniQi  171.  PBEODOKASItS  BlMkar. 


This  fcenua  differe  from  Sfinie,  ai^  hire  uiiclcrytuud,  chjelly  iti  the  decji  green  or  blue 
lii)thly  modilietl  jaws  ami  leetli.  The  fiiecies  are  miKitly  ul  lartK  pize  and  mbtut  form.  T 
soarrely  diBtinct  from  <'iilliii>doH. 

/^KDifuHiirui  BIwktT.  Wnl.  AkHil.  \\M.  Aniilrrdiiui.  A'Siolden.  XII.  IWl,  Z3U  {micniTThinaiy,    Itetih  ti 

ZoniJordaa  i  Evermunii.  CliwL-Lb.l,  JIM,  IJWS  ti/uaramulai. 

u.  Cbwk  wlthapownof  B™le«.--.«jBlor  Krefn (i 

uu.  Chrek  with  3  n>W8  0(  wnleit    I'uliit  bhif,  tiiriilrtp  olliod.v  slid  htwl  wUhpiiit  or  ro«y 

S8S.  PseudiWcaruB  troachelii  Bleeker.     Pig.  157. 
Twu  auTKB  of  scales  nn  tlie  rlieck,  this  lower  )ireop.'rrular  lind)  1)eing  nake<);  ti[ir<   vi 
i-i>vc>ri]i)f  only  the  ba«e  ut  the  jawH;  JHws  given,  Ihe  iiptier  with  iKiinted  teeth  at  the  ai 
slightly  emarpnate;  15  pectoral  rayii. 


Body  green,  eai'h  seale  with  reddish  inarKin;  tii>8  reil;  a  iihort  ivd  luitid  tliroutfh  the  >-y>' 
another  fn>iii  angle  nf  iniiuth  lielnw  eye  toward  the  operi'le;  ehin  with  red  Iransveme  uiid  kintfitn- 
dinal  streaks:  dDrsal  red,  e<lge*l  with  blue,  Hml  with  a  i;reen  band  along  the  middle;  uiial  yell«H-ifh, 
with  a  similar  reil  iMnd;  I'aiidal  greenish. 


■kAcIii  Blfi'l 


il.Tijd.  > 


r.  Iiid.lV.  1 


«.J" 


IV.  -£17.  iwrj  (fn.ni  Bl.ij 


389.  PMudoscaruB  Jordan!  Jenkiiii'.     Plate  XLIV  and  Fig.  15K. 

Head  in  lengtli  l<>  bii.~«  <^i  caudal  '2.7,  in  total  length  to  middle  margin  of  eaudal  :<.87:  ile|itli  ii 
length  to  bat>e  »f  iinidal  2.B4,  in  tutal  length  to  middle  margin  of  the  caudal  ll.-t;  dor^^al  ix,  10;  iiii; 
i|[,   9;  pectoral    14;  scales  24;  lateral   line   interrupted.      Id  this  specimen    2  guileii   at    the    Intel 
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rupled  )>i)rli»ii  nul  uf  tlif 
i-trifi^  fullriM  iii)[  iitl(.TrLi|>tLi 
of  etii'li.  niiii-h  r..ii);hi'ne<l  . 
lioily  robust  and  greatly  <'ii 
u  HtrotiK  ti>olh  al  earli  tiiii 
luilf  of  .IfTital  i>lale:  U.u.r 
upper  of  7  H'aliT,  iiii'ldli'  r 
li[t>l.;  a><^rit^of  M-al.'^aloi 


■lurt>al  I'liim 

vcntrjl  I.7.-. 

wid.lU-of  I, 

venlraiHTii 

Colnrat 


IT  liH'aUyl  one  over  i?acli  first  2  scalett  in  the 
siirfaiii'  of  wall's,  rst-cpl  at  poutfrior  uiarvJn 
iitiiiiis  oiiii|xi[H!il  of  rowp  of  iiiinute  luben-Tee; 

iivi-r  Mioiit;  teeth  green,  low'er  jaw  iucluded; 

lUiiilili-  nnly  jK>j<t»Tiorly,  covering  more  than 
I  of  ilentiil  plate;  cheek  with  3  rowa  of  Bcsles, 
i  si'ulei'.  Hliii'h  extend  ou  lower  preopercular 

it  w-rii'pi  of  (i  wali-n  on  median  line  before  tinrt 
:  Iciiitiir  thun  ln«iy  of  llie  (in:  fieight  of  caudal 
;idt1i  lj.'iiitt  It^  lliiiii  half  of   ila  own  length; 

iiwn  leiitflh.  iiiserteil  im  a  vertical  from  about 
ii)>r:iiit'  '-i  lin<t  few  iipines  of  domal,  anal,  and 


ii.l  I 


y  or  (link:  region  of  body 
is  orange;  mai^n  of  upper 


■flow  which  ia  an  orHiige  area; 

]Ki-ienr.r  tr)  this  a  pink  area;  a  pink 
IT  anil  iintiTior  liorder  1>lu«,  and  with 
iiileriiir  nnter  and  posterior  margine; 
I  loHtT  Imrcieni  bright  blue,  interior 
hiilly  di.-uppearin);  in  alcohol;  there 
ilal  |>e<luncle  as  it  pigment  on  the 


Rn'milhoiimrmm^lponioiiotLllild 


I.  Honolulu  (Type.  no.  lllU.SUn- 
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Suborder  SQUAMIPINNES.— The  Scaly-fins. 

Body  compressed,  covered  with  small  or  minute  ctenoid  st^ales;  lateral  line  unarmed,  concurrent 
with  the  l^ack;  mouth  small,  with  slender  or  brush-like  teeth;  oi)ercles  arme<l  (►r  not;  nostrils  double; 
gills  4,  a  sUt  l)ehind  the  fourth;  gill-membran€*s  unite<l  to  the  broad  scaly  istlimun;  pseudol)ranchiie 
present;  air-bladder  present;  dorsal  fin  long,  the  spines  usually  well  <levelope<l,  the  soft  part  usually 
more  or  less  s<*aly;  caudal  usually  truncate  or  double  concave;  anal  similar  to  soft  dorsal;  ventrals 
thoracic,  sometimes  rudimentary,  sometimes  with  2  spines,  the  pubic  bone  lH*coming  progessively  elon- 
gate; vertebra?  10  ^  14=24,  but  sometimes  still  further  reduce<l.  Basis  of  cranium  double,  with  a  «louble 
inusculaf  tul)e;  post-temi)oral  trifurcate  or  bifurcate  in  Ephippidn'  an<l  the  other  tmnsitional  forms,  as 
in  the  scombroids  and  })ercoids;  in  other  species  firmly  united  to  the  skull,  its  structure  showing  the 
usual  3  forks,  the  8i>ace  between  them  filled  by  lK)ne,  so  that  only  a  foramen  is  left;  sec^md,  third,  and 
fourth  upper  pharyngeals  small,  usually  reducetl  to  vertical  transverse  lamina'.  HyiKTcoracoid  with 
median  foramen;  pectoral  with  4  short  basal  iKuies.  This  group  comprises  a  large  number  of  fishes, 
some  of  them  showing  analogies  with  the  Carangidsv  on  the  one  han<l  and  with  certain  perc<>id  fishes 
on  the  other;  the  typical  forms  si)e<'ialized  in  directions  leading  toward  the  PU'vtmjiKtthi.  The  limits 
of  the  group  are  uncertain,  although  there  is  no  doubt  al)out  the  relationship  of  any  of  the  genera  here 
treated.  Perhaps  several  of  the  families  currently  re<*ognized  as  scond)roid  belong  hert*.  The  Plertog- 
mit/ti  are  certainly  descended  from  the  S(piamipirmen.  The  close  relation  of  Haiistex  to  llqmtnH  a<lmits 
of  no  doubt.  This  relationship  is  shown  in  the  ost<M)logy,  in  the  nnluce*!  jK)8t-temiH)ral  and  coalesced 
lx)ne8  of  jaws,  in  the  great  development  of  the  public  lione,  in  the  restriction  of  the  gill-o|>enings,  and 
in  the  chara<^'ter  of  the  scalers,  es|>ecially  the  armature  of  the  tail.  In  a  natural  system  the  Ihilii<t'nf,r 
would  follow  the  Tetithididr  and  Siganidiv.  The  Teufhidiihr  and  the  B(dii*tid:v  are  as  nearly  related  to 
each  other  as  the  Ephippida-  are  to  the  Chniodontida'. 

a.  Teeth  fimall,  not  brush-like  nor  inci)M)r-Iike;  gill-niembranefl  separate,  free  from  isthmus. 

/*.  Ventrals  1,5 AntifjoniilH-,  p.  'M'A) 

lib.  Ventrals  I,6toI.8 /////.r.  p.  :Uil 

««.  Teeth  elongate,  brush-like  or  ineisor-Uke;  gill-membranes  united  to  isthmus. 

r.  Maxillary  distinct;  teeth  brush-like,  setiform,  thiek-set;  iM>st-temp<)ral  fully  perforated  by  a  fommen:  pul»i<'  IwMie 
not  greatly  developed;  caudal  peduncle  unarmed.    Cuniivorous  fishes  with  short  intestine, 

tf .  Scales  well  developed CfurttHlontiilar,  p.  362 

dd.  Scales  reduced  lo  minute  asperities /«?iW/(/,r,  p.  381 

cc.  Maxillary  and  premaxillary  immovably  united;  teeth  inci>*or-llke.  in  a  single  series;  |>ost-tcmiH)ral  not  fully  per- 
forated by  the  foramen:  pubic  bones  well  developed:  caudal  peduncle  usually  armeti  with  spines  or  tnl)ercles. 
Herbivorous  fishes  with  elongate  intestine Aranthuridir,  p.  383 

Family  LXXl.  ANT! GONID^.— Boar-fishes. 

Body  compressed  and  elevate<l,  covered  with  small,  ctenoid  scales;  sides  of  head  scaly;  preorbital 
and  preojiercle  more  or  less  serrate  or  armed ;  opercle  small;  gills  normal;  gill-membranes  separate, 
free  from  isthmus;  top  of  head  bony;  premaxillaries  very  protractile,  the  posterior  jmxvss  very  long; 
mouth  moderate,  lower  jaw  projecting;  teeth  very  small;  lateral  line  not  extending  on  caudal;  dorsal 
fin  long,  the  stout  spines  separated  from  the  soft  rays  by  a  deep  notch;  dorsal  spines  not  graduat<'d; 
anal  fin  with  3  spines  separated  by  a  notch  from  the  soft  rays,  the  first  spine  longest;  soft  part  of  anal 
as  long  as  soft  dorsal;  ventrals  i,  5,  the  spine  strong,  inserted  below  pe<*torals;  caudal  fin  n>unded,  on 
a  moderate  pe<luncle;  up|)er  limb  of  post-temporal  widened  at  its  distal  end,  which  affords  a  very 
firm  attachment;  lower  limb  short  and  thick;  supraclavicle  long  and  slender,  its  jM)sterior  e<lge 
sharply  serrate,  the  serrations  standing  out  al)ove  the  surfaceof  the  skin;  vertebne  in  normal  number, 
10  r  13=23  (in  CaproH).  Si)ecies  few,  arranged  in  2  genera,  living  in  rather  deep  water.  Capntfi  njnr, 
the  boarfish,  superficially  resembles  the  John  Dory,  ZensfahcTy  and  is  common  on  the  cojusts  of  south- 
em  Euroj)e.  This  family,  like  the  preceding,  is  of  doubtful  affinities.  It  is  only  remotely  allied  to 
the  ^*(/.r,  ami  it  has  no  relaticmship  to  the  Caraugidie  or  oi\\i^r  8<'ombroid  forms.  Antlgouht  bears 
much  superficial  resendjlance  to  the  Ephippidip,  a  resemblance  doubtless  arising  from  n»al  affinity,  as 
is  shown  by  the  form  and  attachment  of  the  post-temporal.  An  extinct  genus,  H'oantigomOy  is  said  to 
connect  Antigonia  with  Capros, 
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Oeniu  172.  AVTIOOVIA  Lowe. 

Body  very  deep,  the  tlepth  much  greater  than  the  length  of  l)ody,  which  is exceBBively  compreflBed 
and  covered  with  ni4Mlerate-Hize<l,  firm,  ron^h  ctenoid  Hcale»*:  {»rolile  from  nape  to  dorml  very  steep 
and  nearly  ntniight;  Hurface  of  liead  al>4>ve  with  rou^h  Uiny  titriio;  preopercle  and  mborbital  bones 
anneil  with  nlender  antn>r8e  Hpines;  month  Hinall,  itn  cleft  nearly  vertiele;  preniazillary  with  a  ver}' 
long  proceHH,  extremely  protrtu-tile,  i>erliai>s  le»i8  h>  than  in  ('apron;  lower  jaw  projecting;  upper  jaw 
Honiewliat  protractile;  maxillary  broad,  s<-aily:  small,  very  slentler  teeth  on  jawH  in  1  row,  none  on 
palate;  chin  nnigh;  prerifien'le  with  r«in};}i  stria*,  ))e<*<»min^antrorHe  spinefl  below;  cheek  deep,  covered 
with  rough  waleti,  o]N*n*le  nhort,  K^tiy;  l>ranchii»stetrals  r>;  gill-membranefl  separate,  free  from  the 
iifthmii^;  lateral  line  i*(mcurrent  with  tiie  iNU-k;  tin  spines  stiff  ami  stmng;  doraals  united,  the  third 
Hpinestont  and  elevate*!,  the  sixth  or  last  spine  shortest,  lower  than  the  raft  ravM,  the  fin  thus  distinctly 
notched;  soft  <iorsiil  and  anal  similar,  lon^  aii'l  low.  none  of  the  rayri  produced;  anal  Hpines  3,  joined 
to  the  fin,  the  Hryt  lon^rest:  liase  <ii  dorsiil  aii<i  anal  with  a  sheath  of  small  rough  scales  extending  on 
the  fin  spines  ami  slightly  on  tiie  rays,  not  on  the  iiieiiihrani*s:  <andal  ]»e<lnncle  short  and  deep,  deeper 
than  long;  caudal  short.  S4|narely  tnim-ati*;  vi-ntrals  strong',  of  nxNlerate  length,  at  lowest  point  of 
ventral  outline,  well  iM'hiiid  iK-ctorals  and  <iin*ctly  l»eiow  spinous  d<»rsal,  which  is  at  highest  point  of 
flornal  outline;  ventral  spine  lar>:e,  ningheiUMl  anteriorly:  {lectoral  m<Hlerate,  not  falcate.  Species  few, 
in  waters  of  nKxlerate  depth. 

f\ij#r»»j»A»wif<*  Milliter  A:  Tntx'hfl.  Hor.!-  hlitljyolnu'i.i .  III.  l-^l'*.  J**    tinnn'^i  . 
Iilfl*fiHijl  II*  iH'hlei^vl.  FaUHH  Ja|M»iiiia.  iNii^-..  «^l.  |.l.  xni.  lijf.  J.  1^H.  ■  nit^Mrmtc. 

290.  Antigonia  steindachneri  .Ionian  A:  Kvcrniann.     Plate  XLV. 

Head  .3..35  in  len^rth:  depth  t^pial  t«»  ImL'tli:  eye  :;  in  brad:  >nont  :>.2;  maxillar}'  4.2;  interorbital 
3.3;  I).  VIII,  :«:  A.  iii,  :i'J;  s<alrs  |i^71-4(). 

B4Nly  very  dtH'j*,  i-oinpresH-d;  bark  elevatiil.  trenchant;  alMJoinen  deep,  trenchant;  upper  proOle 
concave  in  fn>nt  of  eye  alM>v«*  to  occipital  pnHe>>.  then  c«»nvave  to  spinous  dorrail;  snout  short,  blunt, 
rr»undt*<l;  mouth  Mnall,  nearly  vertical:  jaws  small,  lower  protniding:  Uf^Xh  small,  pointed,  uniserial; 
eye  larjre,  suiH*rior.  nearly  in  midtllc  m"  length  i»f  bead:  preorbital  and  intero]H'n'le spiny  along  inaigins; 
anterior  nostril  with  valxe.  tlic  jM^tt-riMr  larger,  <innlar:  ;;illH>]MMiing  laiye,  gillrakers  small;  pdNHido- 
branchije  and  >:il]-laniin:<-  larje;  dorsal  spines  sharp,  third  longest,  1.5  in  head,  others  graduated  to 
la*»t,  which  isaUMit  2  in  >nont:  antcri«>r  d«»rsal  rays  lon«;i»st.  II.5  in  head;  first  anal  spine  longest,  2.8, 
others  graduat«Ml  to  last:  can«lal  MnalL  trnnciite.  1.7:  jKH-toral  1.2,  up|K»r  rays  longi^st,  and  posterior 
margin  straight:  ventrals  l.('>,  ^plne  very  lanre.  strong,  front  margin  &4iierous,  and  nearly  as  long  as 
fin;  (nuilal  |>e<lunclc  compre-H-d.  it-  depth  '2.7:  .-i-ales  small.  r<»ughly  ctenoid;  head  roughened],  espe-, 
cially  aUive;  basal  nalcsof  <ttU  dorsal  and  anal  rongh;  latend  line  an'hed,  nearly  conforming  with 
up|ier  profile,  runniiii:  alontr  miiMh-  i»t  side  of  caudal  iKnluncle. 

Color  in  life  (  No.  0:>4H2  •  bri'/bt  liirlit  .-alinon-[iink,  na|>e,  liack  of  h(^,and  down  to  ventrals deefier 
re<l,  l»ehiiid  the  Utr  from  dorsal  to  vmtral  a  {>ule  sha<le;  fins  {lale  crimson,  caudal  fialer  with  darker 
re«l  tip;  iris  rwl. 

Color  in  alcohol  very  i»ale  bri»un,  almost  uniform. 

I>escTil>e<i  from  an  example  i  No.  ii:^7ni  .  7.«>  inches  long.  fn>ni  Kailua.  We  have  2  other  examples 
(Nos.  0.'WH2  aiul  (»3702 1 ,  each  alM.ut  «i.S  indies  l«»ni:.  taken  by  iw  at  llilo.  The  spieines  is  taken  with 
hook  and  line  octrasionally  in  rather  de<>p  wat«'r  r»ff  Hawaii:  otherwise  known  from  Japan  only. 

jR/ij/wnm  rYipn**rSleiii<lMfliiuT.  Denk".  Ak.  \Viv».  Wifii.  XLIX,  l>xr,.  Ih7.  laf.  V  oiff  Tokyo):  not  of  Lowe. 
Antigonia  ttnndavhiu ri  JoT^nn  «k  Kvennaiiii  in  .lonlMii  i^  KowKt.  ITtm*.  I'.  »i.  Nat.  Miw..  XXV,  1903,  JiCiS,  Kailiuu 

Family  LX.XII.  ZE11).€.  -The  Joho  Dories. 

Body  short,  deep,  much  compreHse«l  and  elevated,  naked  or  covered  with  minute  smooth  scales, 
or  with  iMjny  protul>erances.  Mouth  large,  terminal,  the  up|MT  jaw  protractile.  Teeth  small,  in 
narrow  l^uds  or  single  series  on  the  jaws  and  vomer  and  M^metinies  on  the  palatines.  Kyes  lateral, 
plac^  high;  ofien'le  much  retlm-ed;  some  of  the  lM>iies  of  head  usually  with  spines;  preopercle  not 
serrate;  post-temporal  ver>'  fimdy  attached  to  the  skull;  lower  limb  adnata  for  its  whole  length,  the 
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difcjtal  end  only  of  upper  lind)  attachtHl.  Tlie  Hiipra-clavicle  nliort  and  triangular,  bearing  a  .short  npine 
near  its  anterior  anjrle,  its  posterior  edge  divided  into  S  spines,  2  or  'A  of  which  stand  out  above  the 
surface  of  the  skin.  Ventral  e<lge  often  st^rrate,  with  strong  In^ny  plates;  lateral  line  well  develojied, 
concurrent  with  the  back;  branchio.stegals  7  or  8;  gill-o|)enings  wide,  tlie  membranes  little  united, 
free  from  the  isthmus;  pseujlobranchia*  large;  air  bladder  large;  gillrakers  usually  short;  gills  4,  a 
slit  iHihind  the  fourth;  dorsal  tin  emarginate  or  divide<l,  the  anteri(»r  j>art  with  spines,  which  are  often 
strongj  the  i>osterior  part  longer,  its  highest  rays  liehind  the  middle;  soft  anal  entirely  similar  to  soft 
dorsal,  usually  precedeil  by  1  Ut  4  spines,  whicli  are  nc)t  graduate<l  and  whi<*h  often  form  a  separate 
tin;  ventral  fins  thoracic,  well  develope<l,  their  rays  usually  i,  6  to  i,  8;  jH'ctorals  small;  caudal  fin 
roun<led,  on  a  moderate  peduncle.  lateral  line  ol)scure,  unarmed.  Pyloric  cjeca  exceedingly  numerous. 
Vertebne  al>out  32  {Zt'iiK).  Genera  8;  H|HH'it»s  al)out  15;  fishes  of  singular  apix»arance,  inhabiting  warm 
seas,  often  at  considerable  depth.  The  si)ecies  un<lergo  great  changes  in  the  course  of  development. 
The  single  Hawaiian  genus  and  sjiecies  is  fully  descril»e<l  in  Section  IL 

Family  LXXIII.  CH^TODOXTID^.- Butterfly- Fishes. 

Body  strongly  compressed,  elevatt^l,  sulmrbicular  in  outline,  covered  with  moderate-sized  or  small 
scales,  which  are  finely  ciliateil  or  nearly  smooth;  latenil  line  present,  concurrent  with  the  back,  not 
extending  on  the  caudal  fin;  mouth  small,  protractile,  terminal;  maxillary  very  short,  irregular  in 
form,  divided  in  2  by  a  longitudinal  suture;  upj)er  part  (»f  skull  solid,  occipital  crest  strong;  post-tem- 
poral firmly  joined  to  the  skull,  its  form  really  trifunrate,  though  ap{>earing  simple,  the  spaces  between 
the  forks  tille<l  in  by  bone  so  that  only  a  foramen  is  left;  last  l>one  of  the  sul)orbital  ring  firndy  jointMl 
to  the  preopen!le;  teeth  brush-like  orsetiform,  often  extremely  long,  in  narrow  l>ands  on  the  jaws;  no 
teeth  on  vomer  or  palatines;  no  canines,  molars  or  incisors;  eyes  lateral,  of  moderate  size;  branchi- 
ostegaLs  (>  or  7;  pseudobranchiie  very  large;  air-bla<lder  present;  gill-meud)ranes  more  or  less  attached 
to  the  isthmus;  gillrakers  very  small;  dorsal  fin  single,  continuous,  its  rays  sometimes  filamentous,  its 
soft  part  as  well  as  the  soft  jwrt  of  anal  den.sely  c<»vered  with  small  s<*ales;  anal  similar  to  soft  d<»rsal 
witli  3  or  4  spines;  ventrals  thoracic,  1,  5;  caudal  usually  truncate;  vertebne  10  •  14=24,  the  anterior 
abbreviated;  insertion  of  ribs  Inferior;  post-temporal  usually  rtnluce^l,  and  not  bifurcate. 

Carnivorous  fishes  of  the  tropical  seas,  noted  for  their  bright  colors  and  great  activity.  Their  exces- 
sive quickness  of  sense  and  motion  enables  them  to  maintain  thems^'lves  in  the  struggle  for  existence 
in  the  close  conijietition  of  the  coral  ri*efs,  notwithstanding  their  bright  colors.  Tlie  young  are  very 
different  from  the  adult  and  pass  through  a  stage  termed  ThnlirfUhfftt^  in  which  the  membranes  are 
greatly  develojied,  forming  collars  and  sheaths  al)out  the  head  an<l  neck. 

Chxtffdontinsr: 
a.  Pretjpercle  uiiariued;  wales  comparatively  large  (young  with  the  TlutlichthyK  form). 
h.  Snout  (naxaLs,  palatines,  etc.  >  with  prema.xillarie}*.  articular,  ami  dentury  bones  much  prtKluced.  very  long,  beak- 
like: scales  small,  about  75  in  horizontal  si»ries;  dorsal  spines  2 Forripujt  r.  p.  3<>2 

f)b.  Snout  little,  if  at  all.  produced;  s«>»les  larger,  about  35  to  tiO. 
r.  Dorsal  fin  with  none  of  the  spines  elevate<l  or  tilifonii. 

(/.  Scales  large,  usually  35  to  50  in  lateral  ?ine;  dorsiil  spines  12  to  U;  teeth  moderate Chi*to<lon,  p.  :)6;i 

dd.  S<cales  rather  small,  alM)Ut  (H)  in  lateral  line;  dorsal  spines  10  (»r  12 Mienn'niithini,  p.  376 

cc.  Dorsal  fin  with  the  fourth  spine  much  elevat<'d  and  iiliform HniiiM'htnf,  p.  376 

Fomocaiithina': 
aa.  Preoperele  armed  at  its  angle  with  a  very  strong  spine,  which  is  sometimes  grooved:  preoiH.'n'le  serrate  or  spinou^>. 
with  10  to  30  small  teeth;  dorsal  spines  about  14,  graduated,  the  last  one  longest Jfolacanthim.  p.  377 

0«nai  173.  FO&CIPIOEB  Jordan  ft  McGregor. 

This  genus  differs  fn>m  ProymithodeA  (lill  in  having  smaller  scales,  alxnit  75  in  a  lateral  series  instead 
of  40.  Chebno  Cuvier  is  also  closely  related,  having  the  same  forceps-like  mouth;  but  in  the  latter 
genus  the  spinous  dorsal  is  nmch  less  developed,  containing  about  9  spines. 

Fbrcipiger  Jordan  &  McGregor,  Rept.  U.  S.  Fish  Comm.,  xxiv,  189»,  279  (Chtlnio  longirostris  Cuvier  &  Valenciennes). 
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291.  Forcipiger  longrirostrU  ( BnjiiMsoiiet  L     Plate  XL VI. 

Ilesil  with  l»eak  2.2,  without  U^ak  2>;  tlfpth  2.2  with  lic*ak,  1.75  without  lieak;  beak  Ltt  in  rest  of 
hea<l;  eye  3.75;  nimith  7:  inti^rorhital  4. To:  I».  XII.  25:  A.  Ill,  IS;  Hcales  12-7H-30. 

BiMly  very  ilcep.  nunpresi^**!,  luirk  trcnrhaiit:  lit*a<l  low,  upper  pntHle  contiive;  nnout  iienrly 
horizimtal.  jaws  pnMluntl  in  a  lon^}M»int(<l  iM-ak.  iimiitli  small,  at  extn*iijity;  teeth  minute,  in  villifonn 
haml^  in  jaws;  eye  nearly  in  nii<l<lle  ot  liiu'th  of  hea<i  without  U-ak;  anterior  nostril  in  nhort  flet*hy 
tulje,  iK)8<terior  a  short  ol>lii|Ue  slit  U-ton*  vyv:  fourth  >pine  1.5  in  hea<l  without  In'ak;  anal  Hpines 
graduatetl  to  last,  whirh  is  lon^4*st,  st^ollu^  l.'V»:  rau«Ial  >ui.ill.  sli^rhtiy  eiuaiyinate,  its  np|ier  ray  slightly 
pru(luee«l;  |ieotoral  lon^;.  {Miintt^i,  up|M-r  niys  uiurh  Imujit  than  others:  vent rals  lou};,  sliarply  pointed, 
spine  l.H;  cautlal  |»e4luii<*K'  small.  rompn*s>4'il.  it>  U-a^t  ilcpth  '.\.7:  st  it  If  s  ctenoid;  lateral  line  strongly 
an*he<l,  not  eonmrrent  with  protilftif  Itark.  I^-xtilNMi  from  an  example  {So.  (Hh^il)  7  inehee  lon^e: 
from  Honolulu. 

Color  in  life  of  a  siKN-imcn  •  lirM  No.  ::27  «-i»||«<ti'il  hy  .lorilan  iV  Ke  iJojiOf  2it  .\pia  in  1902,  l>rilliant 
yellow,  dei*per  and  oninirt'-sha<ie«i  lH*hiniI.  :(  l>la<k  trianirl<' on  ht*ail.  livid  white  lielow;  vent  rak?  and 
peetorals  yellow;  ciiudal  rolnrU-»:  a  larjt-  jt't-l»la<k  -jMit  on  anal. 

Color  in  alo>ho|.  )Kth'  hn»wn  m  \\liiti>li:  licad  altMVf.  Ka«-k  in  front  of  spinoui*  dorMil,  interorbital 
spai*e,  and  o|>en'les  alntvi*.  *U^'\>  lip.wn:  -n«iiit.  Inak  alM.vr.  and  hand  on  ea<*h  Hide  to  fnmt  of  eye, 
blai'kish-hrown;  iHisti-rior  mapjiii  ••!  ^^ft  d<ir^al  aii'!  aiinl  witli  narrow  t:ruyish  line;  anal  with  a  squar- 
ii>h  black  sfNtt  on  di.Mal  part  of  la^t  ray--:  ia «!  half  «>f  »*\\  d"r^al  and  anal  with  a  narrow  Hubinarginal 
black  line;  caudal  irravi^h.  tin-  )m-<  Imki!  <>.aiiji -.  nndi-r  jiart-  of  lt«'aii  ami  bre;t*'t  whitish. 

We  have  i*  siHM-inicn>  fr'Mii  IImii«.!ii1i..  \  r.illtii*-.!  hy  h.Ht«ir  .h*nkin>.  1  by  the  .l/WrtMV  in  18iM, 
and  4by  usK  ramfin'j  in  itiiL'th  in>iii  ■'•.i'  t<>  '(.T't  irii-JM"-.  Tin-  .|//"i/y-"y.>  also  obtained  Bpeciiuens  at 
Honolulu  in  ltHi2. 

This  is  til*'  tir>t  >|Miit->  .if  r>!,  .  \.  •  .;.  -rrilM-.!  fii.m  tin-  Hawaiian  l-land.*-. 

/%jcf'x/'«j| /'<#(«/// li^rrr- Kri'ii^^oht  I    I»>^<     j    ;  i    .'      (■..!:•    7    '.'"^j   Society  aini  Sand^vich  islands.    lOill.  <*iipt.  (Tiiuk. ) 

t%^!tHOH  hnt^jh'iff.i".  t'xw  !•  ' .  \:- .:'..'     \:  :■    .1      I-.     I       .J    ]*17    :i:r«r  I'.rtiii-^ilit  I 

/  V/iw/Wo«i;/r.#>/i/*   iiiiiiiiM-r .   <:i'      II      .*     :-'■'      \'i  '••.!!;.      •.I'llhtr    H-i  Ii.-  «!•  r    ^ihIm***.  II.  4'».  1>»T4    iSAiidfl'k'h.  Sui*ift>. 

I'aiimolii.  Kri«ii<t;;      n.o  K.;..-^.:    .  .-.  .:\\^ 
Pi-imjiniiUti'iiii'  hnt'ii-'t^f- '-    \'>.' '  r-  '     \-         K'  '.     \..    \\t'.    \\  II.  I'^TT  .':..    I'  rii;ti<:  .\iulHiyiiH:  Oram:  NinaslMUt:  Bandai: 

Blt-trk«T.  .Vthi>.  I\    J ;  •..:    ■•-.  •  _■    -   >:• 
Fniviitiiitf  Hnrinsimti^  .\i,u\.iu  \   M.«.'.^-..'    [;.  j.'     I     «    1  I'fi  «  ..iijin.    X  X IV.  1  "*.(>>.  .Tl*.  Clarion  Island  it yfpe.  N(i.  5709.  SUiu- 

fiinl  l'ni\ .  Mi> 
t.'hfliHttn  i  Ftnrifinf  ,      ■•...:■      -'     ■    -•.    -..ii.  :.:i.  •.  \u  wk*.    \k.  U  i'«.  U  ie.i.  l.XX.  I'.*"*,  l^y  •lioriolulUi. 
Forciiii'hr  UnfUi>..'^t  ..    |.... ..  •    }•   ■      v   .    \  .•     -        I'..;...  1  •".   .jj    .-jiiiiiwiih   l-htin!*'!:  Jen  kin«.  Bull.  l*.  S.  Fish  Comm.. 

XXII    !•.«'-'    *•  I-'.  -  ■    !  •  iT!     H  .:  ■■  ■.:  .       -T.y.t.  t    ..|-   •  "       l.»ii.  l'«.  l'.«»l   .  "i;;l  ■  lioiiolului. 

Genus   174.  CHfTODOK     Artedi  <  Linnsui. 

BiMly  short.  ili^c|i.  vi-ry  ^tpiiijly  iomiimi — *■•!.  c-iH'iially  alHiVc  an<l  liehind;  heati  small,  eoinprcoucd, 
almost  everywhcn*  M-al\  :  ni>«Mf|i  \«Ty  ^;iia!i.  tiTniinai.  the  ja\\<  provided  with  hinj;,  slender,  flexible, 
brii<tle-like  t«^'th:  vonn  r  <-<Miii'tiriH">  \\  iili  i<-<-tli;  )ir«Mi|Hn-j<-  entire  or  nearly  so.  without  Hpine;  dorsal 
tin  sin^^le.  c<.>ntinuon'«.  n^t  ni't(-!i<>l.  i|.«-  r>]iin<iii;>  part  \'tu\ivT  than  tlu*  Hfft  )iart,  of  12  or  13  spines,  the 
spines  not  graduated,  ^miim-  nf  tin- iiii<l<lli- mii«v  U'inir  lon'j«T  than  thelast;  last  rays  of  tfoft  dornal  usually 
rapidly  shortened  1.  .•-4inic  of  tiit-in  •Mia-i<>nall\  tiLuiu'nt'Hi-:  cauilal  |N*«luncle  short,  the  caudal  fin  fan- 
shaiieil;  anal  similar  to  Mift  'iKr-al.  \\it}i-l  ^tioirj  ^iiinis:  ImmIv  <'oven'<l  with  rather  lai^ee  ctenoid  scales, 
s'.injewhat  irrr^ular  in  tln-ir  arranirt-nK-nt:  lattral  line  curved.  hit;h.  |Kirallel  with  the  back;  fdllopen- 
injss  rath«'r  narn»w.  the  ni«*nil»rane>  narr«»\\ly  juinetl  to  the  i>thmus:  branch iiistepils  rt.  A  very  lar^^e 
genus  of  siniunilar  and  U-autiful  li>he>.  alMiun'lin'jr  in  tht- tropieal  s^'a.s  es|je<*ially  aUMit  voUranie  rocks 
and  c<niil  ret-fs:  UmIv  usually  rr«i-Mi|  h\  tr:in>verM*  hlaik  l»ar>:  all  very  active  tishes,  fee<iingon  sniall 
aninialr<. 

CJutiitd^tH  Arleiii.  (ieiii-rM. .'»!.  \':>    iiiiiij«riiu<^  «|*ih  it.->..  iln-  lir^t  mi*-  njt-iiliitiM'il  Wlonising  to  hmHocanthm*:  iKNibinomfaU;. 

TeinuftifuJrmt  Klein.  Hi>t«iri«  l*iM*iiiiii.  ::T   1741    ni.iiiy  *|Kt  ,••*:  ftjti,itH*.*-u\\  iKiiiMiMHUial  *. 

dtntvltfH  Liiin;eii«..  ^y^n-ina  Nutur.*-,  liMh  t.l.  j7'_'.  17>  •  iui-liitle^  all  kiiMUii  i'h:tU0litHti*ijt  t. 

OutUmUm  «'uvk-r.  K«-Kiit*  Aiiiiiml.  -Nl  ♦••I.,  l"'.'.  IJH-*".*  fti  i-tt"".  >tn,i^rntMf:  tii>i  rc^trictinii  i»f  tli*  iiiune  lu  iIm»  pRwmt  gnmp). 

Rabilophifnif  Suaiii.<<»ii.  ri)t>M'ii  Fi^llf^.  II.  .'11.  1M'.«  "j«/.<^«/«'(im;  Mi«k->«iii  low«>r  lialf of  tuttly  in  nemtiy  huriiuntal aertn; 

M*ttU«>abiMit  4-'>i. 
CiUuirtnlu^  Kaup.  WicKimiuii':*  An-biv.  XXVI.  pan  i.  141.  l^sM  \j**tytn;  wales  OD  the  lower  hall  of  body  In  bcxlaooCal 

MTies;  KraJes  fniall.  auout  6U;. 
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Linophorn  Kaup.  1.  c,    (ai/riV/ri;  scnlosin  scries  running  ilownward  and  backward). 

Sfirttthnuitis  CAW,  Proc.  Ac.  Nat.  S<m.  Phila.  18i>2.  238  {('haio<ion  Cuvier.  not  Artodi:  offcrt'd  as  a  sulistitutc  for  ChstUnlon,  the 

latter  name  Iteing  tniiisferred  to  l\nnacnnthus\. 
Tfutfichthys  (}i\i\thvr,  Ann.  Mag.  Nat.  Hist.  186H,  457  (<«««< u*;  larval  form). 
TdratumoptruH  Bleeker.  Rev.  Kaniille  (*h:etodontoide.s  in  Verh.  Kon.  Ak.  Weten..  XVII,  5*2.  1h77  {iftnatuM:  s<ale?<  l>elow  in 

liorizont4iI  serien;  spinous  <lorsal  not  m<»re  than  half  longer  than  s«»ftK 
('lu*itnlo*Uops  Bleeker.  op,  cit..  h:i  (scales  on  lower  part  in  ascending  series). 
Hemicturtinion  Bleeker,  1.  c.  {fiipi'MnitiM:  scales  below  running  downward  and  backward,  forming  an  angle  with  th(»He 

aliove). 
lApidochu'Unlon  Bleeker,  op.  cit..  54  (unimaeulatnH:  M'ales  anteriorly  much  enlarged). 

(ionocha'tmlon  Bleeker,  1.  c,  (trianqubim:  bo<ly  very  deep;  the  bas*»  of  }Misterior  half  of  soft  dorsal  and  anal  vertical  >. 
Oxychsttitdon  Bl»*eker,  Atlas  Ichth.,  IX.  51,  1877-78  {Una^atu*:  M'ales  very  large,  snout  [K>inte<l). 
Cfuetotlon  J.mlan  &  <tilb«'rt,  Synopsis,  liU.  lMS:i  (restriction  ti)  mpiittratinf). 
AnitutchirtoiUm  Klunzinger.  FischeRothen  MtH?res,  54,  1S84  {nuritfii). 

KEY    "n^    HAWAIIAN   8I>K('IKS    OF   CH  .«T<>l)ON'. 

a.  Rows  of  scales  of  anterior  (tart  of  l>o4ly  running  upward  and  backward,  each  uiiirked  by  a  dark  line,  those  of  posterior 

fwrt  of  body  running  downward  and  luickward  almost  at  right  angles  with  the  (irst;  snout  acute; 
dorsal  fui  with  the  tir>t  ray  prolongiMl  in  a  whip,  a  black  ocellus  below  it;  ocular  band  broad: 

ventnils  pale:  twt>  black  lines  acro.*iM  caudal actijrr,  p.  361 

(1(1.  Rows  of  8(*ales  not  armnged  as  a>)ove  indicated,  or  at  least  not  markt>d  by  lines,  meeting  at  an  angle. 
b.  Scales  unequal,  those  on  the  middle  parts  of  Ixnly  larger  than  the  others. 
0.  Series  of  scales  extending  upward  and  backward,  at  least  iK>steriorly:  twth  very  small;  snout  acute,  concave  in 

upptrr  pn>flle:  yellow;  a  broad,  black  tH'ular  band,  as  bniad  as  eye. 
(/.  Black  area  at  base  of  soft  dorsal  broad,  sending  oblique  stn^aks  downward  and  forwanl  acntss  thclMMly;  no 

black  area  on  shoulder liimUutuif.  p.  :i(h> 

(JUL  Black  area  at  ba>»e  of  soft  dorsal  narrow;  oblique  cross  streaks  ahuig  rows  of  .scales  onuige;  shoulder  region 

black  with  a  me<1ian  triangular  orange  area  on  each  side lunula,  p.  306 

cc.  Series  of  8<>ales  nearly  horizonal:  teeth  much  larger  than  in  related  s|K»cics;  snout  moderate,  the  profile  projecting 

alMtve  eye:  sides  of  back  with  a  large  black  ocellus,  often  pnMluced  downward  in  a  we<lgo- 
shapeil  blotch:  <K>ular  band  brotul.  nuH>ting  its  fellow  on  breast;  a  black  liand  on  margin  of 

dorsal  and  anal  across  caudal  peduncle uninuirultitu.<,  p.  'M]s 

hfi.  Scales  Mul>e4}ual,  the  series  extending  horiyxmtally  or  slightly  a.*icending  iM>.stcrlorly:  snout  obtuse  or  nusleratt-ly 

acute,  not  convex  alstve. 
c.  Body  with  cro«8l»amb«  or  streaks. 
/.  Body  with  alsuit  six  tran.sverse  crossbands;  ocular  band  narrow,  faint:  a  black  spot  alstve  it;  a  rnUlish  baup 

on  caudal  peduncle punrtaU^t'tntfintuM,  p.  :;6y 

ff.  B<Hly  with  alM>ut  ten  narn»w  dark  cn>ss  streak.s.  each  a  row  of  snuill  sjHJts;  (K-ular  band  narrow;  anal  with  a 

narn>w  dark  edge milinrin,  p.  371 

ee.  Body  witlumt  crossltands  or  vertical  streaks. 
g.  Ocular  band  present;  snout  obtuse. 
h.  Ocular  band  preced<»<l  by  a  black  bar. 
(.  Black  bar  lK>fore  eye  covering  snout:  a  black  bar  behind  (xMilar  liand;  body  with  dark  streakM  along 
the  rows  of  scales;  a  black  area  surroundiHl  by  gitldcn  on  dorsal  and  anal  and  caudal;  a  black 

.spot  on  breast trlfascUituft,  p.  ',\T2 

ii.  Black  bar  iK-fore  eye  not  covering  upper  lip,  which  Is  pjilc;  a  black  »»rcaalw»veeye:  three  black  ImiiuIs 
iM'hind  eye,  the  first  one  extending  liackward  to  last  ray  of  soft  dorsal:  Issly  with  six  obliqui' 

orange  stri[H*s;  cjiudal  with  two  black  stri|M»s:  anal  with  «»nc (tnnilitt^thnun,  p.  'MW 

hh.  Ocular  liand  not  pre<H»dc<1  by  a  black  bar. 

J.  Back  blacki.sh,  with  two  whitish  blotches:   iKUilar  Imnd  orange,  with  dark  edges;  tins  pale,  with 

dark  lines <iuntlrimuntl(ihn<,  p.  ;i7:{ 

Jj.  Back    with    ditTu.se    dark    8|M>ts:    (M'ular    band    bn»ad,    difTus4>:    snout    black,  ventnils    black;   no 

yellow  citrallirold,  p.  ;i7 1 

fig.  Ocular  band  n(me;  Issly  with  alN>ut  nine  oblique  stri}>es  of  clear  blue;  caudal  petlinu'lc  and  ist^tcrior 
|>art  of  dorsal  black:  caudal  with  a  brood  black  Imnd;  snout  rather  acute frtinhlii.  p.  37.'» 

292.  Ch8Btodon  setifer  Hk3<'h.     Plate  XLVII. 

Heatl  3.1  in  lenjfth;  depth  1.75;  eye  4  in  hea«l;  nnont  2.5;  mouth  7.25;  maxillary  3.9;  inten>rhital 
4;  n.  xtii,  24;  A.  in,  21;  wiales  7-40-11. 

Body  very  deep^  compreHse<l;  back  elevateii,  very  trenchant;  head  deep;  snout  sliort,  nearly 
horizontal;  nioutli  very  aiiiall;  jaws  pro<luced,  rather  iM)inte<i,  (H|ual;  lips  thin,  fleshy;  U»eth  broad, 
brush-like  in  bands  in  jaws;  eye  superior,  midway  in  head;  interorbital  width  broad,  convex,  nostrils 
close  toj?ether,  with  raist»d  fleshy  edge,  pasterior  an  oblicjue  slit  in  front  of  eye;  dorsal  spines  graduateil 
to  last,  which  is  longest,  2  in  head;  fifth  and  sixth  dorsal  rays  longest,  producwl  in  a  iM)int;  third  anal 
spine  longest,  1.5;  median  anal  rays  longest,  ninth,  1.25;  caudal  small,  truncate;  pectoral  small,  1.3; 
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ventral  fwiintt**],  I. .3;  spine  Htron^,  1.9;  caudal  |>e(luncleoonii>rei>He(l,  iti>  leant  depth  2.9;  Kales  very  large 
on  niiddler»f  Me;  thin,  finely  ctenoid;  i<oaU^on  vertical  finn,  head,  and  lielly,  nmall,  very  crniall  on  outer 
portions  of  vertical  fine;  M*riei>  of  }<cales  on  8ide  di8|MH«e<l  in  ver>'  ohlique  seriea;  lateral  line  very 
strongly  an'he<l,  not  c«>ntinue«l  behind  l>aiH»  of  last  donAl  rays. 

Collar  in  life  (field  No.  0:$4.*J.'>),  ^neral  r<»lor  in  front  and  lielow,  including  {Miired  fins,  ligl:t  violet, 
lightiT  on  snout  and  l)elow;  dorKil,  t'xcciitiiit;  first  2  spint^  and  membranes,  which  are  violet,  candal, 
anal,  and  up|»er  )K}steri«ir  |iart  of  siile.  rhnunc  vfllow;  li|ts  pinkish;  a  bmad  black  ocular  bar  bi*coDiing 
narrower  alH>ve,  nam»wly  edgetl  on  i-arU  sid.*  with  white,  extending  from  interopercle  almost  to  origin 
of  dorsal:  al»out  6  narnjw  yellow  line's  acmss  inten>rl>ital  area;  a  series  of  8  narmw  <lark  bars  mnning 
forward  and  downward  from  liast^  of  dors:il.  the  Mrst  '>  extending  dr»wn  to  humeral  region,  the  last  3 
meeting  at  right  angles,  the  last  3  b'.irs  of  a  similar  s<'ri«'S  of  12  Iran*  on  lower  part  of  body,  the  first  9 
barx  of  which  m€?et  the  tifth  Ixir  of  iipiKT  H>ri<-s  aU>ut  at  right  angles:  soft  dorsal  etlgecl  with  hlack,  an 
oval  black  sfMit  on  its  center;  I(»wcr  eiiiji*  df  anal  with  a  iiarniw  bla4*k  stripe  outside  of  which  the  edge 
is  light  yellow;  i-audal  broadly  tipiH^l  with  li^lit  vi(tl*-t,  t\%'o  narmw  browninh  liars  across  its  center. 

Color  ill  ah*ohol,  very  pah*  «»r  whitish.  irrt'at«T  |M»rtioii  <.f  f«ide  i»ale  olive  gray;  abrmt  8  dark-gray 
lines  nmning  obliquely  np  fnuii  lH*a<l  !<•  ihtrsal,  and  others  |N>stcriorly  alNjve  lateral  line;  side  with 
ab<»ut  11  oblique  dark-gray  lint^s  nnminL'  h*  anal;  a  broad  dark-bn»wn  Imnd  (beginning  on  nape  before 
dorsal  and  nmning  down  toryi*.  ti»ntinniMi  1h-I..w  wider  and  blackish,  with  narrow  whitish  Imrder  in 
fn»nt;  margin  of  <lorsal  to  an<jle  on  ><itt  tin.  narrowly  Markish:  longest  ihtrsal  rays  with  black  spot 
on  distal  portion;  manrin  of  snft  anal  with  narmw  hlack  line  rnnning  parallel  with  lower  margin; 
margin  of  caudal  grayi>h  with  a  narrow  dark-irray  >nhniar^-inal  line;  |Xftoral  and  ventnils  grayish. 

Desi"iil>e<l  fn»ni  an  example  •  N«'.  0+.">r,i.'    :;. •.».'>  imhe^  hm^.  fn»m  Ibmohilu. 

We  have  28  S|»eci mens,  4  t«»  **.J  in<  he-  h>uiz.  tn»ni  Ilonolnhi.  when*  the  fish  is  common.  Others 
were  secure*!  at  that  place  by  the  J /'»'// r'....-.     The  <i4-cio>  occurs  alsi  at  Johnston  Island  and  Samoa. 

riurtwion  9*tif*r  Bl«K.h.  I<hth..  VI  |.:.  |j» .  r...  1  17-^  Coromandel:  «;unih«r.  Kwhc  lU-r  r<iidM>e.  1.  W,  Uf.  XXVI.  flff.  B.  1»«73 
(Sandwich  Islaiul"  .  Smith  *v  -^u.:;;.  I'r...  V.  <.  Nat.  Mm-..  V  iv»j.  137  l<>hn>ititii  Iislandi:  Fowler.  Pfoc.  Ac.  Nat.  Hci. 
Phila.  1900.  '»1J  Saiidwi.  }.  I«:a:..|-  .K  r.kinv  Bull.  V.  >.  Ki-h  roniin..  XXII.  190!  iScpt.  23.  1908).  4n  (UoDOlala^: 
Snyder.  1.  v.    Jan.  1**.  V^^  ,  \A    \h -W"'.::.- x  . 

l^HitirfHtruf/lhiHifuhu'U'i  Laii-j»il<'.  Hi-t.  N:tt.  Pm-sh..  IV.  .t«»>.  .Ml.  WC.  no  locality. 

i'hsrftnUm  nr  MHi'ifl  i*u  ji  i'nvifr  \.  Va!«i;«:.Ti:!<-    II:-T.  Nat.  l'«»is>..  VII.  »l'..  1^3i.  Isle  of  France. 

I'hsritnlim  *■■ 'wj /1 1/ *<  ru\  ii.-r  »v  Va'.ttii  iiini.-.  \\\<.  Nat.  I'lii"-..  VII.  74,  l^:'.l.  Indian  seas. 

T*tr*f*fttnojtt*ruititf>*.'r'f''i"^.  Hlr«k<r.  N'-l   T>«l-.     I>:i  rk..  I.  _''<».  I'm'..!    W'ahia.  I-le  of  fVrani  i, 

t'h^Ofton  t'innrif  t'tT'tUt'W  .  ^y-l..  FM.  'iray.  7".  ]<»l.  India. 

Chxi'.mton  nuritfi.  >t:-iu*\ivhii*r.  pt-i.k-.  .\k    WS«.  Wii-n.  LXX.  l'.«n».  !>■•»    I!i»iii»liilii  :  not  of  Fonikil. 

293.  Chaetodon  lineolatus  ( 'iivitT  »v  Vah-iiciennes.     Fig.  159. 

Ik-ail  :>.*-'•'>  in  lenirth:  •lej-th  l.'>:  eye  4.. '>  in  hea«l:  snout  *J.2o:  maxillary  .'{.5*.  interorbitai  3.25;  I>. 
XII,  2»>;  A.  Ill,  22:  .scal«*>  7-:;»^l4. 

Rjtiy  «leep.  <-oiiipn->-<^l.  ha«k  elexat*-*!:  hea<l  very  tU»e|i.  upjH-r  pnjfile  very  concave,  so  that  occipat 
is  obliquely  vertical:  sn«nit  rather  I-'Ul'.  nearly  hMrizmital:  jaws  prodm-e*!,  (*(|ual;  mouth  small,  nearly 
horizrmtal;  thirt4.fnth  anal  ray  li^nje-^t.  l.*):  caii'lal  l>roa<l,  inanrin  slightly  rounded;  cauilal  fieduncle 
«-ompresse<l,  its  leiist  «lepth  '2.^:  |H'.t'»ral  I.:;:  ventrah  jHiinte*!.  1.5;  scales  ver>' lar^ge  on  side,  smaller 
on  head,  breast,  at  leases  of  >*ti\  ilop^al  an<l  anal,  and  (in  .^ide  of  caudal  peduncle;  scales  on  vertical  fins 
very  small:  series  of  s<-ales  very  nhliipie  alnive  lateral  line  in  front.  Iiec^omiiig  slijrhtly  oblique  on  sides; 
teeth  in  rather  bmad  bnish-like  Itan^is  in  jaws:  eye  small,  iM>sterior;  e<lfre  of  preofierele  mugh  below; 
inten»rbital  spait*  bnwd,  n»nvex:  nt.)>trils  "•mall,  rhf^i-^  t<igether,  anterior  with  elevated  fleshy  rim  and 
flap,  i)i«<terior  a  nearly  horizontal  slit:  dorsal  spim*s  gra<luate«l  to  last,  which  is  longest,  1.8  in  hearl; 
dorsal  rays  lonj^i-st  jiL*<t  U'hiiid  inid<!ie,  t\v(*lfth  l.:(5:  thinl  anal  spine  longest;  lateral  line  ranning op 
high  trtwanl  soft  dor^^al  but  not  continue*!  Itehind  spiiKHb^  dorsal. 

(\»lor  in  alcohol  very  ]iale  brown.  up|H*r  surface  tingeil  with  ver>'  pale  olive;  side  above  with 
narrow  blackish  vertical  lines,  one  al«in<,r  the  nianrin  of  ea(^>h  series  of  scales;  heail  with  a  liroad  black 
l>and  down  from  occiput  4>ver  side  of  head  aU>ve.  U'low  eye,  including  preo]ieix*le,  and  acrofli  inter- 
i>|K'rele:  a  round  brown  sfiot  on  forrhi^ad:  l>as«'  of  nift  dorsal  with  broad  blackish  baml  ranning  down 
across  c-audal  peduncle  in  fn>nt,  and  on  lia**:il  ]M)rtion  of  anal  posteriorly;  soft  dorsal  with  a  mwtlMii 
brown  line  longitudinally;  caudal  with  in^y  margin  lx>unded  in  front  with  narrow  blackisli  sabmar- 
ginal  line:  {>ei*toral  and  ventral  whitieh. 
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Dnx'ribol  fnm  hii  cKHiiipli'  (N<i.  lU.Vtii)  lukeii  at  lloiioliiln. 

Wp  hHVi"  cxiiiiiiiml  Dtily  3  llawniiHii  ^'|lrt■illl»■nc,  4.7')  Ui ».;!  inrhps  Iihik,  all  frtim  HonnliilH,  whore 
the  Hpcriif  is  not  very  iHinnnnii,  hikI  many  Hiiei'iiiieiis  (nini  Samoa.  ThesiiecicHi^of  wiile  ilistrihiition 
in  tlie  Padlii- hiiiI  liKliaii  ixianr'. 

r«.-i*«*»r,(,i,.cW.i(Hjc'iivi.r*  Vuli-iwli-iii..-,  HiM.  Nnt.  IMiw.,  VII. «.  isii.  Iilg  of  Fnnu:  ( lu-r,  Fiivbcrier  8(ld»ep.  II. 

45,  Uf.  XXXIW  Hk.  a.  1*71 1  ilitimiXii.  S-wtrt)-.  Nnrliratiw.  Kiiwmill.  nii.l  Mamtn  i.-h  i*l«nrl»l:  MelndarhniT,  Dc-nk-. 

Ak.WI».  H'li-ii,  LXXJlM).««8'IIiiniliilHi:hiiivili'r.  Riil]M\t>.l^i>h<-i>nini..  \'XiI.I'jl«>I.Ian.ll'.19M).£^l{Ilnii<>1iiliii. 
(AirftWuii  rnHTtNn  RhniiHeni  in  (livli-r  A  Vnliiii-ti^iiiKf.  IIIkI.  Nm.  niii».  VII.  .^T.  IMi.  Red  S». 
TrlragnHnplnti  llmii 
TWr<l)7nHil)>rrHi  I  flrtirhirUifl-ii  i  lim-ilnlnr.  Illii-lli'r.  ViTll.  Kon.  Xti.  Wi-I..  XVll,  1V7;,  lir;  IC'iiniii;  SlimtiHi 


204.  Oheetodon  lunula  (IjiciixVIt')-     •' Kiknkupn."     Plate  LIV  and  Y\g.  1(10. 


1  htatt;  : 


;  maxiltarv  .S.t);  interorlntal  ^.4; 


Ileail  3  in  length;  depth  l.li 
24;   K.  HI,  lit;  Boalt's.  S-;tK-lS. 

Ikxly  very  liwp,  iimiprocged,  bark  elevaleii;  hear!  rieep;  upper  pnifile  tnini  inlerorliital  B|iHif 
i>l>li<iui?ly  straighl;  jnwH  iiroclm-eil,  siihequal;  moulh  small;  twth  fine,  hnishlike  in  jawB;  eye  nieiHan 
in  length  "f  heart;  tnaryiii  iif  prpopen-le  very  finely  wrraU';  intcmrhilal  space  hnmrt.  e.invex;  Hiiterior 
n(K<trilwitli  thin  fleshy  rim  anil  llhp;  piwU.Tinrmtstrilai'luiH  ohlirjne  flit;  Hnleri"rrtnt>a!siiineH  ^triiiin. 
eniarvP*!.  ixiHteridr  flender,  <H|ual  fmm  iiiiildle  ]H>Hti>ri<>rly,  lui't  I.H  in  heart:  tenth  dunuil  my  1.4:  third 
anrtli'pineliin(n''=t,  1.7;  eleventh  dorsqi  I  ray  i.i);  |i<vt'ii«l  1.2,  nitlierhmwl;  ventral  point  ihI,  1.L'">;  vi^ntral 
Hjiine  1.145;  walen  larsiMin  itiirtrtle  of  firte,  thor^-  iin  vertiial  lint"  Iwiimiini;  very  eniall;  walef  in  j-li^jhtly 
ohliqiiu  wriescin  side;  venlniln  ivitli  wuly  fltipat  luwe;  canrta!  Iimad,  ileep,  tnaivin  MliRhtly  ronnrtfHJ; 
leapt  rtejith  of  I'aiidiil  |ie(lnni'le  :i  in  heart;  lateral  line  an'heil.  not  t'ontinueii  lieyou<l  bam.-uf  Hufl  dorsal, 

DuHcribert  from  an  exaiujile  (No.  04S4O)  taken  at  Honolulu. 


FISHES   OF    HAWAITAN    TSLAKDfl. 


Color  in  lifefN"...  omffi]  y( 
region  l«i'k«arii  iiii<l  iipwanl: 
eye  to  ui'per  cl^e  ii(  s'iiIk)|«tcI 
line;  foHoiving  this  ii-a  linmrl  wliir.^  ? 
ehoulrler-jtiriDe  I"  Iow.t  [lart  •>(  n)KTi 
the  white  sailitle  liy  otbihw  yellim  ; 
broail  yellow  line  extemtint;  fniTii  In 
i=piiie;  helow  this  a  hroail  triani^iilar 
ward  anil  iipn-anl  to  baeeof  fivlli  \-i< 
line;  a  (•un*e<i  yellow  line  beKinniinr 
caudal  peiliincle,  wliirli  it  imsM-s.  Ili 
black  baml   i«rallil  with   tlif  y.-ll-.v 
pe<luncle;  alxive  this  a  linu'l   [uiJe  i 


867 

y  a  NTies  rif  bro«  iiish-orange  lines  from  pecfotal 

luiil  lilfii-k  MiiMle  river  na|<e  anil  downward  over 

nil.  atiil  Uirili'nil  anteriorly  by  a 

<lip«  n  over  Imnieral  ivjtion,  opercle  and  edge  o( 

lii^'k  liloicli  at  ori);in  of  rlor^al  xeparaled  from 

jjilil  liniwii  lit  iilive  s'pai'e  b"iinde<l  below  by  a 

nariianii  tiackwarri  to  l«t«  of  seventh  dorsal 

iis  tnise  »l  slioidder-tfinlleand  extending  bai'k- 

!■■,  iNiiiiuletl  l>elowor  behind  by  a  narrow  yellow 

enth  f]iine,  following  l«ge  of  dorml  to 

.■^-  of  anal;  dorsal  dusky  olive,  a  broad 

'ting  with  black  caadal 

,1  liy  white;  edge  of  dontal 


'HRwed  by  alxfUt  9  or  10 
,  rr- •I'si.-i I  liy  about  it  rei Id i^^h -orange  lian,  the 
;  li|i  i<f  i^iimit  pall?  rosy,  re9>t  of  snmit  |Mle 
■  In  it|i|nT  edge  of  snbopt'rcle,  about  one-half 
if  iilNiiit  Dame  width  extending  t( 
kuk  of  this  a  yellowiah-green  I'lwee,  then  a 
Hfth  spine;  a  large  oblong 
I  liai-kward  to  baw  of  sixth  and  seventh 
'liy  pale  yellow;  a  jet-bUek  spot  on  caudal 
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pedum le;  dorsal  pale  yellow  at  base,  tipH  of  spines  and  enveloping?  membranes  black;  soft  dorsal 
witb  a  pale  oranj^»  band  at  base,  next  a  narrow  greenish  olives  one,  then  a  broa<ler  yellow  one,  a  very 
broad  uranjre  one  bmadeninjr  iH'hind,  a  narrow  yellow  one,  and  finally  a  narrow  black  l)order;  basal 
half  of  anal  (in  pale  yellow,  a  mtnlian  bar  of  reddish-orange  si»ot*<,  next  a  broad  yellow  bar,  a  narrow 
black  bar,  then  tip  broadly  white;  pe<'toral  and  ventrals  pale  yellow;  iris  black. 

Color  in  life  of  a  sixvimen  (field  No.  261)  obtained  by  Jordan  ami  Kello^rg  at  Apia  in  1902,  deep 
golden,  a  little  omnge  tinged  and  rnort*  dusky  cm  back;  chin  gray;  patch  behind  ocular  stri[)e  clear 
gray;  ol>li(|ue  black  band  hMjrdered  l)eforeand  Indiind  }»y  clear  golden  brown,  a  blackish  blotch  at  first 
dorsal  8j»ine  with  golden  brown  l)ehind  it;  sjK>ton  caudal  {HKlunde  and  stripi*  on  ciorsal  golden,  a 
brown  sha<1e  across  dorsal  and  anal,  l)eaideH  l>lack  tips  an<l  dark-brown  bands;  ventral  golden  with 
some  dusky;  pect-oral  an<l  e<lge  of  caudal  colorless. 

Color  in  alcohol,  very  pale  brown,  back  alnn'e  with  a  very  pale  olivaceous  tinge;  a  blackish  brown 
band  acn)ss  interorbital  space,  including  eye,  running  l)ehind  down  on  j)rei:>percle,  not  continued  Inflow, 
narrowly  lH>rdered  in  front  below  eye  with  white;  adjoining  intemrbital  band,  contirnuMl  on  side  of 
hea<l  and  <lown  on  oj)ercle,  a  broad  white  band;  a  broad  blackish-bn)wn  l)and  from  opercle  up  t(» 
middle  of  spinous  dorsal  broadly  edge*!  with  white;  a  blackish-brown  blotch  on  back  at'  bit<c  of  first 
5  dorsal  spines,  bonien^d  below  with  whitish;  si<le  with  obli(}ue  golden  olive  Iwnds  following  courses 
of  scales;  marginal  portion  of  spinous  and  soft  dorsal  broadly  blackish,  not  continued  <»n  jnistiTior  rays; 
a  <lusky  streak  running  along  l>asal  portion  of  soft  dorsal  l)roa<ien8  out  on  posterior  rays  and  forms  a 
blackish  blotch  at  front  of  (^udal  peduncle,  Ixirdered  in  fn)nt  and  behind  with  whitish;  margin  of 
caudal  whitish,  IwrdertMi  in  front  with  a  broad  blackish  bar;  jKH-toral  grayish. 

Wci  have  examineil  29  examples  from  Honolulu  (9  collected  by  Jenkins),  where  the  spi'cies  is 
common  in  the  market**,  4  from  Kailua,  5  from  Hilo,  and  10  fromCocoanut  Island  at  Hilo.  They  are 
from  less  than  aninch  to  7.2  inches  long.  Specimens  were  obtained  by  the  Alfnifntss  at  Honolulu 
and  Waialua  Bay,  Oahu;  Hilo  and  Puako  Bay,  Hawaii;  connnon  at  Samoa. 

iHtmarcntruf  binnla  La(vi)i*<le,  Hist.  Nat.  I'oiHS.,  IV,  507,  510,  513,  180U,  no  locality  given. 

Chii'ttHltm  InntilaUis^lwoy  &  (taimard.  Voy.  iTanic,  3S1,  1824,  Sandwich  Ulands. 

Chu-Unlon  hin-nigrum.  Fowler,  Phk*.  Ac.  Nat.  SH.  Phlla.     1900,  5i;i  (Sandwich  IslandM);  not  of  C-uvicr  A:  Valenciennes. 

f%.r/rWow?»/«»//a,  Cnvier  &  ValencienncM,  Hist.  Nat.   Poiss.,   Vll,  59.  pi.  173.  IWl;  (iunther.  Fisehe  der  SiuNer.  11,  IJ.  taf. 

XXXIII,  1874  (Tahiti.  Sandwich  Islands,  S«K-icty  Islands);  Steindachner.  Denks.  Ak.  Wlss.  Www.  LXX.  190<).  4H9 

(Honolulu):  Jenkins,  Bull.  V.  S.  Fish  Comm..  XXII,  1902  (Sept.  23,  1903).  473  (Honoluhi);  Snyder,  op.  <it.  (.Ian.  19. 

1904),  .V,l  (Himolulu;  Waialua  Bay,  Oahu:  Hilo;  Puako  Bay,  Hawaii). 
(7«Wo*/fm  6/<>c^Wa/Mj«  Cuvicr  «t  Valenciennes,  Hist.  Nat.  Poiss.,  VII.  02,  18:U,  Oualan,  young:  ?V)wler,  Phk*.   Ac  Nat.   Sci. 

Phlla.    1900.  512  (Sandwich  Islands). 
Chietodim  ocdhitnx  lU'-ekcr  Nat.  Tyds.     NimI.  Ind..  VI.  1854.  212.  Isle  of  Timor. 
cliRttxton  wirhrli  Kaup.  Nat.  Tyd8.  Dierk.,  I,  18(«,  126,  Canton. 
Sarothrodufiitnuln,  Bleeker,  Ne<l.Tyds.  Dierk.,  I,  18rj;j.  15tl. 

Tdrnt/nnoiitnuibiotTllitlus,  Bleeker,  Ned.  Tyds.  Dierk.,  I,  18«W.  2ri9  ( Isle  of  Timor). 
T'trni/omtjUruH  linniln,  Bleeker,  Polss.  MadaKa.scHr.  95,  1874,  Mauritius. 
Tftro(;<moptntit  H'huiodnutopit)  /itsciatuit.  Bleeker.  Atlas.  IX,  41.  Taf.  374.  lik'.  2  (Sandwich  Islands,  etc.);  not  of  KorskAl. 

296.  CheBtodon  unixnaculatus  Bl(K*h.     ''  Kikakaptt.''     Plate  i^  and  Ki^.  IHl. 

Head  3.4  in  length;  depth  1.7;  eye  3.. "Jo  in  head;  snout  .'5;  maxillary  8.35;  interorlntal  '.\\  \K  \ni, 
23;  A.  Ill,  20;  scales  if-45-25. 

Bcxly  deei>,  comi)resHe<l,  l)ack  elevated;  hea<l  very  short,  upjn^r  i>rofile  ohlit|uely  concave;  simut 
short,  blunt,  rounde<l;  jaws  e<iual,  slightly  produced;  mouth  small,  gape  short;  teeth  coarst',  brush- 
like,  in  rather  broad  bands;  eye  small,  midway  in  length  of  head;  marginal  poition  of  preopenle 
finely  sermte;  interorbital  space  broad,  slightly  convex;  nostrils  clo«»  t4)gether,  anterior  with  Heshy 
flap,  j)OSterior  rounded;  anterior  dorsal  spines  stn>ng,  enlarged,  posterior  spines  slender,  longest,  and 
alKMit  eipial,  last  1.5;  seventh  dorsal  ray  1.3;  set^md  and  third  anal  spines  alwut  eiiual,  thinl  1.7; 
sixth  anal  ray  1.4;  i)ect<>ral  1.1,  pointe<l;  ventral  iM>inted,  1.2,  spine  sharp  1.0;  caudal  i>edimcle  com- 
pressi'd,  its  least  depth  2.8;  scales  large  on  front  of  side  above,  otherwise  small,  very  small  on  ventral 
fins,  arranged  in  nearly  horizontal  series. 

Color  in  life  of  a  Hi)ecimen  (field  No.  3HS)  obtaine<l  by  Jordan  and  Kellogg  at  Apia  in  1902,  light 
golden  above,  gray  l)eneath,  shouhlers  and  front  of  sides  with  anglcMl  (  •>  -shapeii)  vertical  bars  of 
deep  yellow;  ocular  l)and  very  broa<i  from  front  of  dorsal,  meeting  its  fellow  across  breast;  snout  and 
forehead  gray;  a  large,  round  black  spot  on  middle  of  side  of  Imck  surrounded  by  gray;  dorsal  and 
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anal  clear  light  yt'lluw,  each  uilh  a  imrrow  ^iihtertiiiiial  liliu^k  Imr  ))ijHttTii>rly,  thepdgf  whitieh;  I'audat 
peiluri('l«  witli  a  »mtlar  blatk  Intr  al  Ikl'm.'.  fiilli>ivi-<1  liy  a  while  iir  whitish  bar;  a  |tal<>  yellowish  bar 
al  basp  of  cauilal  ray^s;  caudal  liii  »  hitisli  wiili  <lii^^ky  .ii.t^^;  v.'iitral  yellow. 

Color  in  alcoliifl.  pale  limwii:  ii  hlaiki^li  Ukrul  irom  r>.-.'i{>iit  donii  thnni^li  eye  ]icni»<siile  of  breast; 
posterior  iiiarpin  of  wift  iloival  unil  anal  broailly  hhii-ki^li  alxive.  i.->lKe  very  narniwly  t!™ywli;  bwk 
above  with  lar^fe  blaekish  blotch  failiiii:  aluvc  and  U-I<iw  in  t!rjyii>]i;  ailurk  or  black^h  band  on 
front  of  caudal  piHhiiicle;  7  or  «  obli'Hif  dusky  slrcak>=  alonj:  niar);in  of  larjre  wales  on  front  of  aide 
above;  snout  (Jrayi^'ll  almve. 

The  above  general  deseriplion  i?"  l)a,-H--i  iliii-lly  u|hiii  a  sjm'iineii  from  Honolulu,  from  which  plaee 
we  have  17  examples,  Ihe  sptvii'^"  Ih'iui;  nil  Kit  conuiiori  alxiut  the  reefs.  The  you nf^r  examples  show 
the  wedge*hape<l  form  of  Ihe  lat.'ral  ^jimI  whicli  ^'Uw'^'t'd  the  name  iiihenofpUag,  but  these  intergrade 
fully  with  the  ordinary  form  Imlli  in  llaniiii  jind  Sam.^. 


,/f^^f$g 


'^^^. 


I.  9rl.  Phils.  ISDO.  a 


J  (Type.No.  «n)5.U.  i 


296.  Chsetodon  punctatofasciatue  Cuvler  Ik.  X'aleneiennes.     Fig.  162. 

Head  ;1.5  in  Icn^tlj;  dcjilli  1.5:  eye  :!.:;.''>  in  head:  ^ it  :t;  maxillary  5;  interorbital  3.6;  D.  xm, 

25;  A.  Ill,  IK;w>alea7-.W-lJS. 

Boily  olilong,  deep,  einiiprei'weil,  Imck  elevateil;  head  deep,  ei)mpressed,  bluntly  pointed;  upper 
profile  obliijue  undulate  from  i<n<iut  lo  '>ri;.'iN  of  iloriwl:  jane  small,  bluntly  produced,  snout  a  little 
longer  than  eye,  blunt,  rouniie'l  almve:  imiulh  r-mall;  tei'lh  Ihin,  in  nithiT  narrow  brushdike  bands  in 
jaws;  eye  small,  high,  anterior;  nostrils  close  together,  circular,  anterior  with  elevated  fleshy  rim, 
posterior  larj^r;  interorbital  space  rather  narniw,   iimvex;  doreal  opines  enlarged  at  first,  otroog. 
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IHwtcriur sIciiiIit:  ('i);lile<>ii(h  ilorNil  my  1.7  in  lieati;  hccoiicI  aiirl  IIilrI  Hnal  !<[iinfH  1iiiif[t»!l,  of  alxiiit 
tiKjual  leii)ftli.  \M;  |ii-i*l<>riil  ratliiT  ImiK,  it  littlf  Ioii^it  than  hcail;  vt'iitralH  i.>(|nnl  Ui  [XH-luralH;  ilejith  of 
I'aiii.Ial  pctlnni'lc  HUnit  3:  m'hIi-;'  iii'Klcruli'ly  lar^f  "H  iiiiiliib  of  fiile,  siiihH  on  hvail  ami  caiulul  ginliin- 
Hr,  liwoniiiig  viTV  Hinall  im  verlinil  liiis;  laleral  liiii;  arclunl,  rimiiinfj  Uowii  to  l)el(iw  Isuw  iif  last 

Color  in  alfoliol,  vt-ry  ]>ale  liruwn  lintcuil  witli  iltill  l>rai<<<y  <ilivai-(i)iu';  a  dark  liniun  f|>ot  aliove 
■K.'('i]>Lit  1>ffore  i<]iiiiiiiiH  ■li>n<al;  ImOow  tliiH  a  Immn  luinil  riiniiiiiK  iliiwii  throutrh  cyi'  to  til^ce  of  prro- 
pen-k>:  fiik'  with  7  ix-urly  vcHii'ul  olivait^xiH  banile,  luft  2  rather  iiKliHtinH;  i-ach  mule  witli  a  iliitiky 
H|)oi,  beiMiiiiiiK  HiialliT  a.-'  the  H'nIi'S  }Hi-i>nif  ninallcr  touanl  Uk'  Hoft  ilontal  aixt  aiiul,  th[K<c  of  thttie 
fine  beinii  Hiiiall  miil  rnmilcil :  onlcr  jwrtion  of  lUirwil  wilh  L' HiiliiiiarKiiml  ionjiitmliiiHt  linfi".  Ihe  outer 
vt^ry  palf,  Ihu  -  cIumc  lo^-lher;  uiial  wilh  a,  l>lui.'kiHh  hrowii  iiubiiiurgiiiHl  longitudinal  line;  cundal 


prdundt^  with  a  <ht'|i  hrown  Intnd;  liaw  of  lamlal  dull  orantiic-hrown:  a  niitlian   lilm-k  luiiale  i-rofls 
l>ar  on  i-andai:  |MH'torat  and  vt-ntratii  |ialf. 

Dtwri1>e<l  fnini  an  exHiii]>lt>  :t.1l  iuchee  lon^  takt-n  at  Honolulu  l>y  Ihe  Fur  Siil  (.'onmiiwion. 
Anolhur('Xiini|ile:t.7ri  inc-hi-H  lontj  waM  ihiIUvUhI  by  Dr.  Ji-nklnH,  and  othiTK.  by  the  .UliilriK'!'  in  HK)L'. 
Thf  t>|N!(rii-M  wiiHiliwriliol  by  liam'tt  fniin  Ihc  Hawaiian  I^'lanilH. 


(  aiwu'lPi 

imti^  HM.  ^nI.  l.ilw..  Ml.  -.1.. 

I.  CWi..  .-.1 

1.  (Jr»y,  TV,  W.S).  no  lac.niy. 

>kvt.  Atlv 

,   IX,  to.  tab.  3T1.  I1«.  :l,  (Bur..; 

Anc'ilyiim:  ShihIuN-Ii  iHliin<liii 

clMiidvii  iHKllMti'liii  ilHm'ii,  Pnx-.  f 

al.  Ar.  S<i 

.,  lit.  IHI».  iS,  Sandwich  lalindi 

XXXIV.flK.  H,  I«l,»«nilw1tf 

ililniiilMi 

,ltrr«8rrf.tr-.l™winK);Jei.litt.-, 

Kl.  fW.i,  )?JiH<im.llilii|;Sn5-. 

i«,  op.  dt 

.  |J«n.  19. 19W|,,S3|Hun..lulu). 
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397.  Chntodon  miliaria  l^llly  .^  (iit 


■£i;  A.  Ill,  -X;  -^Iii^  (i-.tO-.'O 

&Kij- ciet-n,  iiniii>re-*R'ii|  Imtk  tle\atfl 
to  origin  of  ilortal  nioulli  ■'inull  Jiiu-cillHri 
,-onvei;  teeth  in  broaii  liaml"  hrii-li  Iiki 
entire;  iioBtrilBilcwe  ft^t-ther,  tir-t  roiiml  ni 
anterior  itortwl  I'piiie- ••trcm(!  inljiv'nl  -ivlh 
third  anul  m>  1  2  elonpitf  c-audjl  l.rr>iii  i 
ventral  1.3,  poiiile'l  \entral -iii]]!  I')  l<  |  i 
side,  those  on  \ertn-al   liii-   In  i<l  mi  I   lin  i 


a! 


iillan  4  5   inltrurbilal  3.H;  D.  : 


II  I  I  dfe|i  ii[iper  priifile  ter\  i>hjchtt}  convex  above  eye 
idling  bi  !•  u  anienor  noxtnl,  interorliital  space  broad, 

II  iiiidHdi  III  head  rather  hiRh,  niartnn  o/  preopercie 
t  k  tat«il  mid  nith  fleah)  (tap   poHtemir  noetril  elongate; 

I   >  III  hi'di)   ele\eiithili>r«al  ra\  1  6    thinJ  anal  spine  1.6; 

ir_iii  iihlii|iii  l\  flruiifhl   upptr  raM"  icmirer;  pectoral  1.2; 

I  1  I  iiirlnl  i>e<hiiii  le  J,  acales  rather  large  on  middle  of 
-III  ill    Utiril  line  running  to  below  base  of  posterior 


Coh.r 


life  (No   OMi.->\ 

of  X] 


all   r 


I  [.I 


i-ti  riorli    Hnil  on  soft  donqd  and  anal 
npnardatid  a  little  backward  acroEs 


upper  Iwo-lhiris 
color;  a  broad  bli 
npwar^i  and 


or  i  irrtTCiilar  bliiisb'H  liiti-  lilulilii'^  mi  p.iMiTii 
cadin]imi-yi-llow,  the  jiiiiiie!"  u  bite;  will  ilursi 
black;  caililal  )ialf  yellow.  inittT  [larl  wliilt';  | 
iris  dull  Hilvery,  cnni^ed  by  a  vertical  Mark  lin 
Color  in  alcohol,  |iul^  brown  or  whili.'-li ;  ii ' 
margined  posteriorly  with  ttbitifb,  nmliniu-d 
caudal  pednncie  hiai'kish  brown,  last  rays  of  di 
anal  narrowly  brownif'h;  wide  with   10  nearly 


siiiiiller  yellow  spola  a  little  darker  than  body 
■r  ryi-  verlimlly  through  eye,  thence  broadening 
it  iiiiV'ts  itN  fellow,  a  pale  bluish  tiorder  behind; 
I'l-hlack  rin^t  covering  entire  caudal  petlunde;  3 
r  ]iurt  of  siili-;  slicathintr  membrane  of  dorsal  and  anal 
I  and  anal  yellmi,  then  white,  narrowly  edxed  with 
ii'itorul  [liile;  veiitrals  jiale  yellow,  outer  parts  white; 

I'l-p  brown  bnqul  Vund  from  before  epinous  dorsal  to  eye, 
Ik'Iow  eye  down  on  inleropercle,  but  much  narrower; 
rsal  br'iailly  black ish-brown;  margin  of  soft  dorsal  and 
.ertical  Mriex  of  targe  deep  brown  round  spots  a  little 
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smaller  than  pupil  of  eye  and  with  many  smaller  spots  of  more  or  less  equal  size  distributed  in  oblique 
rows  above,  becoming  straight  on  siile  below;  fins  all  pale. 

Described  chiefly  from  example  No.  04556,  from  Honolulu. 

Our  collection  contains  37  excellent  specimens  from  Honolulu,  where  it  is  common  alxjut  the 
coral  reefs,  and  4  from  Hilo,  ranging  in  length  from  1.5  to  (5.25  inches.  Of  those  from  Honolulu  1  waa 
collected  by  Jordan  and  Snyder  in  1900  and  8  by  Doctor  Jenkins. 

Chsttodon  miliarit  Quoy  &  Gaimard,  Voyage  de  I'Uranie,  Zool.,  880,  pi.  62,  %.  (>,  1824.  Sandwich  Islands;  Eydmix  &.  .Sou- 
leyet,  Voy.  Bonite,  I,  163.  pi.  2.  fig.  2,  1841  (Sandwich  Islands);  Gttiithcr,  Kische  der  Siidsee,  46,  1874  (Sandwich 
Islands);  Steindachner.  Denks.  Ak.  Wiss.  Wien,  LXX,  1900,  489  (Honolulu;  LAysau);  Fowler,  I*roc.  Ac.  Nat.  .Sci. 
Phila.  1900,  512  (Sandwich  Lslands;  not  of  Bleekcr);  Jenkins,  Bull.  L'.  8.  Fi.sh.  Comm.,  XXII.  1902  (Sept.  23,  1903), 
472  (Honolulu);  Snyder,  op.cit.  (Jan.  19, 1904),  631  (Honolulu;  Hanalei  Bay,  Kauai;  Lay.sHii  Island). 

Chxtodon  mantelliger  Jenkins,  Bull.  U,  S.  Fish  Comm.  1899  (June  8,  1901),  3W,  flg.  7,  Honolulu  (Tyi>e,  No.  49699,  U.  S.  Nat. 
MU.H.) 

208.  Cheetodon  trifasciatus  Mungo  Park.     Plate  LII. 

Head  3.75  in  length;  depth  1.75;  eye  3.5  in  head;  smout  3.25;  maxillary  4;  interorbital  3;  D.  xiii, 
22;  A.  Ill,  20;  wales  7-40-14. 

Body  deep,  rather  elongate,  conipre8Be<i;  l)ack  trenchant;  heatl  very  deep,  profile  steep  al)ove; 
snout  short,  blunt,  nmnded;  mouth  small,  horizontal;  teeth  brush-like,  in  rather  narrow  bands;  eye 
high,  anterior;  interorbital  space  broad,  convex;  nostrils  close  together  in  fnnit  of  eye;  sixth  and 
seventh  dorsal  spines  longest,  former  1.6  in  hea<l;  fourteenth  dorsal  ray  longest,  1.75;  third  anal  .spine 
longest,  1.6;  anal  rays  long,  thirteenth  ray  1.7;  caudal  small,  margin  rounde<l;  iH'ct4)ral  a  trifle  less 
than  length  of  hea<l;  ventral  1.2;  caudal  peduncle  compresseil,  it*«  least  depth  2.8. 

Color  in  life  of  a  specimen  (field  No.  260),  taken  by  Jordan  and  Kellogg  at  Apia  in  11)02,  creamy 
orange,  grayer  above,  with  many  streaks  of  violet-blue;  hea<i  and  jaws  blackish,  forehead  l)rown,  a 
goldeu  streak,  then  the  ocular  band,  then  a  whitish  streak,  yellow  l)elow,  then  browninh,  whitish,  and 
purplish  black;  spinous  dorsal  light  yellow,  with  a  purplish  line  below;  soft  dorsal  yellow,  black, 
yellow,  violet,  gray,  purplish,,  violet-gray,  the  outride  creamy  brown;  caudal  jieiluncle  slaty,  then 
whitish,  golden,  black,  golden,  and  transparent;  anal  with  a  golden  strii)e  at  baiH%  then  black,  biitom- 
ing  rich  brown  on  spines,  then  golden,  then  dark  brown,  then  golden;  breast  golden,  with  a  black 
blotch;  ventrals  golden;  pectoral  pale  yellow. 

Color  in  alcohol,  pale  brown  al)ove,  lower  surface  whitish;  side  with  longitudinal  narrow  brown 
bands  extending  up  on  spinous  dorsal,  where  they  are  very  narrow  and  close  together;  snout  and 
lower  jaw  blackish  bmwn,  fading  to  a  lighter  brown  on  interorbital  space;  a  blackish-brown  band 
from  occiput  to  eye,  bordered  narrowly  with  white  continued  through  eye  and  below  to  front  of 
throat;  a  white  vertical  band  from  below  nostrils  separating  brown  of  snout  and  band  below  eye;  broad 
white  vertical  band  behind  dark  band  below  eye;  a  narrow  dark  line  from  below  anterior  dorsal  spine 
obliquely  down  and  close  behind  eye;  soft  dorsal  with  a  black  band  beginning  on  upiH*r  part  of  first 
dorsal  rays,  continued  down  along  base  of  soft  dorsal  and  upper  part  of  caudal  peduncle,  at  first  narrow 
then  widening  below;  two  narmw  dusky  lines  close  together  on  upjier  part  of  soft  dorsal  running 
down  farther  apart  and  at  e<iual  distance;  soft  dorsal,  anal,  and  caudal  grayish,  a  median  vertical 
blackish  band  on  caudal;  anal  with  a  long  blackish  longitudinal  band  e<lged  with  ])ale  yellow  bnmd- 
ening  posteriorly,  running  along  basal  portion  at  first,  then  extending  out  on  median  j)art  of  soft  anal 
posteriorly;  margin  of  anal  narrowly  light  gray  Ixjlow,  above  this  a  broad  area  of  dark  gray,  edges 
above  and  below  deeper;  pectoral  and  ventrals  pale  or  whitish.  Described  chiefly  from  example  No. 
04549,  taken  at  Honolulu. 

The  collection  contains  but  5  specimens,  4.75  to  6  inches  long,  all  from  Honolulu.  Of  these,  1  was 
obtained  by  the  Albatross  in  1896,  and  2  were  collecte<l  by  Doctor  Jenkins.  The  species  is  widely 
distributed  throughout  Polynesia,  but  is  rare  about  the  coral  reefs  at  Honolulu. 

Chartodon  trifatciatiu  Mungo  Park,  Trans.  Linn.  Soc.,  Ill,  1797.  84,  Shores  of  Sumatra;  LactJpMe,  Hlf<t.  Nat.  I'oisM.,  IV.46J, 

494,  and  498,  l«tt;  Jenkins,  Bull.  U.  S.  Fish  Comm.,  XXII,  1902  (Sept.  23,  1903),  474  (Honolulu). 
Chxtodon  vittahui^XoQYi  A  Schneider,  S.v»t.  Ichth.,  227,  1801,  Sumatra;  Cuvier  &  Valentiennes,  Ili.st.  Nat.  Toish..  VII.  M, 

1831;  Bleeker,  Verh.  Batav.  Qenootsch.,  XXIII,  1850,  Chastod..  18  (Amboyna);  Bleekcr,  Enum.  Sih?<'.  Arch.Iiulia. 

49,  1859  (East  Indian  Archipelago);  Otinther,  Cat.,  II,  23,  I860  (Ceram;  Amboyna);  Gunther,  Fische  der  Sua.'»ee.  II, 

41,  1874. 
Cfuetodontau-ni{^rum  Cuvier  &  Valenciennes,  Hist.  Nat.  Poias.,  VII,  38,  1831,  Guam. 
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299.  CheBtodon  omatissimus  S<>lan<ler.     '' KikakApu."     Plate  LIII.  ^ 

Head  8.8  in  length;  <lepth  1.4;  eye  4  in  head;  Hnout3;  maxillar}' 3.5;  interorbital  3.1;  D.  xxii,  28; 
A.  Ill,  23;  ««le8  12-58-25. 

B<x]y  very  deep,  coinpreeeed;  head  deep,  upper  prr)file  from  snout  to  origin  of  dorsal  almost 
straight;  snout  very  short,  bluntly  roundtHl;  inontli  small;  terminal  jaws  a  little  produced;  lips  rather 
thin,  broad;  teeth  in  broarl  brush-like  Immls;  eye  high,  a  little  anterior;  preopercle  very  finely  serrate; 
interorbital  space  broad,  convex;  nostriLs  ek»se  toj^ether,  anterior  with  rim  elevated,  with  fleshy  flap, 
posterior  circular;  «lorsal  spines  gradiiati'tl  to  la<t,  which  is  1.6  in  head;  seventeenth  dorsal  ray  1.2; 
fourteenth  anal  ray  1.3,  longest;  I'auda)  with  slightly  roim<ie<l  margin,  1.2;  pectoral  short,  1.1;  ventrals 
inserted  a  little  before  pectoral,  1.2;  ventral  spine  l.:i'>  in  length  of  fin;  <lepth  of  caudal  peduncle  2.4; 
scales  ctenoid,  in  nearly  horizontal  series  iMromiii^  very  small  on  vertical  fins;  lateral  line  strongly 
arched,  not  continuous  bevond  ba.se  of  last  <lnrsal  rav.«. 

Described  fnmi  example  No.  (V4.V>0,  frnin  Honolulu. 

Color  in  life  of  a  siKH'imen  ( field  No.  .'KM.  obtaineil  by  Jonli\n  and  Kellogg  at  Apia  in  1902,  gray; 
head  and  belly  golden;  <J  blarkstriiH»s  arn»ss  hea<l,  the  interspaces  yellow;  3  orange  hare  before  pectoral; 
6  rich  orange-brown  obli<|ue  stri|H*s  upwanl  and  backward;  a  seventh  stripe  on  anal  dark  brown,  this 
edge<l  with  a  narn>w  black  streak,  then  clear  yellow:  «lorsal  }>laek,  with  a  yellow  and  2  black  stripes; 
caudal  with  2  black  striiM*s  and  a  dull  yello\vi>h  one,  its  bas(*  gray;  ventral  golden;  pectoral  doll 
orange;  breast  anteriorly  }>lack. 

Color  of  a  nearly  fresh  example  white;  head  and  Itelly  light  yellow;  side  with  7  oblique  bands 
of  orange-brr>wn;  (>  Kmds  and  )>lntches  on  head  hlack:  dorsal  white  with  2  black  stripes  and  a 
yellowish  one;  anal  with  2  hlack  >trii>e<'  and  a  yell«>\v  one;  caudal  white  with  2  black  stripes; 
pectorals  yellowish;  ventrals  ir<»lden. 

Color  in  ah'ohol,  pale  hr«»wn  trn»und-ii»l«»r  tinj^ed  with  yellow;  side  with  H  rather  broad .  oblique 
creamy  brriwn  l>ands  with  irray  edL'es;  head  with  blackish  vertical  Itands,  2  of  which  are  broad,  1 
nmning  fnmi  sn<»ut  down  on  side  of  lower  jaw,  the  other  from  alH»vo  occiput  down  to  eye,  continued 
below  and  down  to  breast;  lower  lij»  hroaiily  })lackish;  2  narrow  lilackish  vertical  lines  behind  eye, 
first  crmtinue<l  from  Ivhind  eye  up  aloni;  mar^riu  <>f  dorsal  to  last  dorsal  rays;  a  broad  band  of  gray- 
brown  between  eyes;  space>  iHtwt-eii  hlack  bands  and  lines  on  head  yellowish;  margins  of  soft  dorsal 
and  anal  narrowly  hlacki-^h;  anal  with  a  hroad  )>lack  marginal  band  ])arallel  with  maigin  of  fin; 
caudal  with  niar«;in  whitt*,  a  hlacki.-^h  t<'rminal  luuid;  a  )>lack  meilian  cnjsslMind;  |iectoral  and  ventrals 
pale,  former  with  wliite  bar  across  has**. 

The  Cf »1  lection  contains  (>  specimens  obtained  }»y  «»urs«dves,  2  by  the  Fur  Seal  C^>mniisrion  and  2 
by  D(H'tor  Jenkins,  all  from  lh»noluhi,  wlu*n*  the  sjKiies  is  fre<|uently  taken  among  the  coral  reefs. 
The  length  varies  from  4.'">  to  7.2')  inches.  Other  s|M.M'iinens  were  obtaine<l  at  Honolulu  by  the 
Alhairasf. 

Chirtodan  oni/i<wimi<j>  Siilaixlrr  in  Ciiviir  iV:  Val«n«-i«iii)«-s.  Hi>(.  Nat.  Poi^s..  VII.  'J2.  1M31.  Tahiti;  Gflnther,  Oat.,  11,  15, 
1800  (Sandwich  NIuikN:  AmlHiyiia  .  (iiiiithir.  FImIu*  iKr  Sndsoo.  II.  :i.s,  taf.  XXX.  Ak*  B.  Ilf74  (Sandwich  UUuidi); 
F<»wler.  I»rtM«.  Ac.  Nat.  >*-i.  I'liila.  imm.  M:?  Saiulwich  IslamN.;  .lenkins.  Bull.  T.  S.  Fiiih  Comm.,  XXII,  1902  (Sept 
23,  1903).  472  ! Honolulu i:  Sny«lrr.  op.  .-it.  (.Ian.  !'.»,  VM^\>.  r>:u  (Honolulu). 

duetotton  or nntn*  G my.  Zool.  Min-rll..  3;i.  1^:'>1.  Sandwich  Islands. 

Ciiharttdujn orncJiwmu*.  Kaup.  Anh,  Naturu'«'^<h..  XXVI.  lv^».  111. 

THmgonoptruit ormitiit*imH*,  lUefkcr.  NtMl.  Ty«l.-.  Im^tW.  II.  *>•-',  1.hi»o. 

Tetntgorutptrus  {Cithaurdn*)  ontatinyimmf.  HUik«r.  Vi-rh.  Ki»ii.  Ak.  Wft.  XVII.  1877,  57  (Amboyna:  New  Guinea). 

300.  Cli8Btodon  quadrimaculatus  (iray.     Plate  XLIX. 

Head  3.5  in  lenjilh;  depth  l.f);  eyeo.-*)  in  head;  snout  2.9;  maxillary  4.4;  interorbital  3.4;  D.  xiv, 
24;  A.  Ill,  18;  seales?  8-i2-20. 

Bo<ly  deep,  conipre«t<eil,  liaek  elevateit;  iiead  very  deep,  up|)er  profile  oblique;  snout  long,  oblique; 
jaws  produeeil,  blunt,  equal;  mouth  Rmall,  nearly  horizontal;  teeth  brush-like,  in  broad  bands  in 
jaws;  eye  8mall,  anterior;  mar^rinal  portion  of  pn^ojten'le  crenulate  below;  interorbital  space  broad, 
convex;  noKtrils  Huiall,  clothe  t4>gether,  circular,  anterior  with  small  fleshy  flap;  anterior  dorsal  spines 
strong,  somewhat  enlar^l,  fourth  lt»ngeHt,  1.5  in  heatl;  necond  anal  spine  longest,  1.4;  thirteenth  anal 
ray  longest,  1.5;  caudal  bntful,  slightly  roundeil;  ]KH.*toral  pointed,  a  little  longer  than  head;  ventrals 
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sharply  pointed,  1.1;  spine  1.6;  wales  large  on  side,  small  on  head,  eaudal  i)eiUin<'le,  and  chest,  and 
becoming  very  small  on  vertical  fins;  scales  in  ohliqne  serit^s  at  first  alH)ve  lateral  line,  in  horizontal 
series  below,  lateral  line  running  to  caudal  })e<luncle  al)ove  at  base  of  last  dorsal  rays.  Descril)ed  from 
example  No.  04544,  taken  at  Honolulu. 

Color  in  life  (fiehl  No.  08406):  <i round-color  of  lower  half  of  InKly,  head,  spinous  dorsal  and  i)ecto- 
ral,  citron-yellow;  of  caudal,  anal,  and  ventrals  chrome- yellow;  interorbital  orange;  a  chrome-yellow 
oi^ular  bar  deepening  into  orange  alK)ve,  e<lged  on  each  side  l»y  a  narrow  black  line,  outsi<le  of  which 
is  a  narrow  light  l)lue  line  extentling  from  lower  margin  of  interoi>en*le  to  origin  of  dorsiil*  \ipper  half 
of  IxKiy,  st-aly  sheath  of  dorsal,  and  caudal  j>e<luncle  sooty  gray,  excepting  2  elongate  white  sjK^ti*  on 
lateral  line,  one  below  center  of  spinous  dorsal,  the  other  l)elow  origin  of  soft  dorsal,  the  latter  sjMJt 
connected  with  the  general  yellow  lx»low  by  a  short,  bn>ad  yellow  stripe;  a  narn)w  light  blue  band 
edged  on twanlly  with  a  narrow  black  line  along  e<lge  of  dorsal  and  anal  sheath;  up|)er  edge  of  soft 
dorsal  and  lower  tnlge  of  soft  anal  black;  caudal  e<lgeti  with  light  blue;  l)a8e  of  each  scale  on  anterior 
of  side  with  a  round  redtlish  bn)wn  sj>ot. 

Coh)r  in  al(*ohol,  upi)er  surfa<»e  dtvp  bla(*kish-brown;  a  bn)wn  l)and  from  occiput  to  eye  edgetl 
with  darker,  which  is  continued  l)elow  eye  on  interoiH*rcle  as  2  dark  brown  lines;  white  band  from 
first  2  dorsal  spines  Bi^|>arating  dark  band  alM)ve  eye  and  blackish-brown  of  l>ack;  a  large  white  blotch 
on  middle  of  side  alx)ve  an<i  another  l)elow  base  of  soft  dorsal  on  back;  a  dusky  l)and  across  ca\idal 
peduncle;  basal  iH)rtion  of  dorsal  fin  blackish-brown;  margin  of  soft  dorsal  al>ove  with  a  narrow  bla<'k 
line,  another  submarginal  black  line  l)eginning  on  lii.'*t  half  of  s])inous  dorsal  and  running  to  posterior 
rays;  below  this  and  cloet^r  to  it  than  it  is  to  edge  of  fin,  a  gray  line;  caudal  with  a  submarginal  gray 
line;  anal  with  a  black  line  along  t»<lge  of  lower  rays;  edge  of  soft  anal  l)elow  narrowly  blackish;  a 
narrow  black  line  from  origin  of  spinous  anal  running  out  subnuirginally  to  iK)sterior  niys;  al)<>vc  this 
a  narrow  gray  line;  middle  of  side,  just  bt^low  dark  color  of  l)ack,  yellowish;  each  scale  on  side  below 
with  a  dusky  spot  in  middle;  lower  surface  of  Ixxly,  head  (except  dark  band),  margin  oi  dorsal,  anal, 
caudal,  pin^t-oral  and  ventral,  whitish. 

We  have  examine<l  19  examples  obtained  by  Doctor  Jenkins  and  10  collected  by  us,  all  from 
Honolulu;  length  H  to  5.5  inches.  The  Afhatntsu  also  obtaine<l  examples  at  Honolulu,  where  the 
species  is  mcnlerati^ly  common  al)out  the  coral  n»efs. 

Chaiodon  quoilriniaculnttuta  (iray.  Zool.  Mi.v<'Hl..  33,  1H31-4'J.  Sandwich  Islands;  (irtnthcr  Cat..  II.  13.  1S«'.0  (Gmy's  Type); 
Giinther,  Fwche  dor  Su^l^^tH^  11,  3M,  Uif.  XXX,  Hk-  A.  1H71  (Sumlwirh  Islands:  t'lxilu):  Strimlarhner,  IViiks.  Ak. 
WisH.  WIen,  LXX,  IWK),  4M9  (Honohilu:  I^iysjin):  Fowler.  Vuh'.  Ac.  XaJ.  Sei.  I'hila.  IIHX).  f>]'2  {i^uu\\\'u'h  Islands). 
Jenkins,  Bull.  U.  8.  tMsh.  Conim.,  XXII.  1902  (Sept.  23,  IIKW),  474  (Honolulu):  Snyder,  op.  cit.  (Jan.  19.  1901),  531 
(Honolulu). 

301.  CheBtodon  corallicola  Snyder.     Plate  4(>,  fig.  1. 

Head,  measured  to  e<lge  of  operde  .Sin  length  to  lyase  of  caudal  fin;  depth  1.7;  depth  of  caudal 
peduncle  3  in  head;  eye  2.4;  snout  2.3;  interorbitid  space  3.  I),  xiii,  21;  A.  in,  IS;  scales  4-30-12. 
Anterior  profile  between  snout  and  dorsal  almost  straight,  with  a  slight  c<mvexity  over  eye;  snout 
short,  its  length  somewhat  less  than  diameter  of  eye;  jaws  equal;  teeth  fine  and  brush-like;  p.^cudo- 
branchiie  very  large;  gillrakers  on  first  arch  5-|-14,  short  and  pointeil;  scales  on  top  of  head  an<l 
on  snout  very  minute,  those  on  clucks,  oi)ercle8,  and  breast  larger;  width  of  si'ales  near  micMle  of 
iKMly  about  e(]ual  to  diameter  of  pu})il,  those  on  caudal  })eduncle  greatly  re<luce<l  in  size;  ray<Ml 
jwrtions  of  dorsal  and  anal  closely  scide<l,  the  sc4ile<l  artni  extending  forward  on  spinous  portion  <»f 
dorsal  fin,  deirreasiug  in  height  from  near  tip  of  eighth  spine  to  base  of  first,  leaving  the  membranes  of 
the  anterior  spines  largely  naked;  lateral  line  curved  upward  and  constantly  appn»aching  the  back 
until  it  disapjiears  near  end  of  dorsal  fin,  not  extending  on  caudal  peduncle,  with  3(»  pores,  s(*aleH  very 
small.  Except  the  first  the  dorsal  spines  are  high  anteriorly;  height  of  second  to  sixth  ecpial  to  distance 
between  tip  of  snout  and  center  of  eye;  height  of  first  spine  about  equal  to  diameter  of  pupil;  length 
of  hmgest  rays  alnrnt  e<iual  to  that  of  longest  spines;  nuMnbrane  <leeply  notched  In^tween  anterior 
spines,  the  not-ches  growing  shallow  posteriorly  as  the  scales  approach  edge  of  fin;  second  anal  spine 


lUftaimion  humfralin  (Jimther,  Cat.,  II,  19,  ISfiO,  and  Giinther,  Flwhe  der  Sildwo,  II,  40.  1?S74  (west  coast  of  (Viitrnl 
America:  Sandwich  Islands),  is  a  species  common  on  the  west  coast  of  Mexico,  which  has  been,  by  error,  ret'ordeil,  with  2 
other  species  of  the  same  region,  as  from  the  Sandwich  Islands. 
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longest,  about  equkl  U>  Iniflitwt  <lnrm1  spin?;  Dxiiiliraiie  ■it«p]y  iutt4^)inl  between  first  anil  ihini  p|ii(ii«, 
the  latter  cloeety  ix>n[i<  rlt'il  wiUi  rnje<I  jMirlioQ  of  tin*  Ixinl^r  i>F  anal  fin  trxtt^iidinp  a  litlk  [artliir 
posteriorly  than  that  i  if  <ii>rsiil;  caudal  tniiwale,  upper  ravs  xli^htly  lontier  than  lower,  1. 27  Jn  hvad; 
pectoral  1.17  in  head;  t  i-TiirHl@  not  quite  n-aoliing  vent. 

Color  in  alcohol,  .lull  i-ilvery,  brownish  al<>nc  the  liack,  thp  dark  «.lor  exIendiiiR  ilnwnvsinl  In 
region  of  pectoral  fln;  smlec  od  j[r*ialer  part  «f  iMHly  with  ■larkerwnler*.  and  lighter  hIikh;  [Hmlerlor 
part  of  body  with  many  ilnrk  cpiita  about  Itulf  as  larg*^  tu*  pii]>tl;  huul  with  a  vifrtiunl  hmtvnixh-hlark 
band,  the  posterior  bijnU'r  i.f  which  ]ia!«it>H  from  inwrlion  of  dorsal  tiimugh  posterior  I>on1er  of  ey&, 
theace  carving  backKunl  in  orij^in  of  venlralR;  width  of  band  sodii'mIiuI  I<«h  ihtui  dintui!ttT  nf  eyn; 
interorbital  area,  snout,  and  upper  lip  dark  brown;  dorval  and  anal  nnrmwiy  bnnler<«l  tritli  dusky, 
rays  tipped  with  while;  wiilM  [Mirliriti  of  domal  with  large  irrejcular  dusky  siioti>  ociiiiinilvd  by  lutrrow 
light  spaces,  which  take  the  fonn  of  a  network;  iiiudal  lieht,  broailly  bordered  witit  diiahy;  {Miclnrai 
plain;  ventrals  blscki^^h  inwanl  the  free  tnarKinK- 

Deacribed  from  tin-  iy|«-,  No.  50RS0,  I'.  S,  Sat.  Miin.,  2.3  inches  long,  from  elation  mfi.  Other 
epeanmens,  among  whith  ure  cityiien,  No.  77;i2,  Stanford  Univ.  Muh.,  differ  little  frum  the  type, 
Specimens  were  Uken  .■(!  Ilic  e'lUtliern  I'oai^t  nf  llnhiral  xlation  4irS2,  depth  27  to  2»  fallionn:  Btatinn 
4031,  depth  27  to  28  falh.inu.;  stalii.n  4034,  depth  28  fnlhonii'. 


302.  Cheetodon  fremtalii  Bt-nnetl.     PIh<> 


Head  3.4  in  length;  ili'[illi  I.X;   ly  o..",  In  bead;  wioiit  ^i;  iiiaxiljary  - 
21;  A.  Ill,  18;  mules  llKSil-:27. 

Body  deep,  coniprcHied,  lui-k  eli-vuteil:  heuil  deep, 
rounded;  mouth  fmall,  jawti  pr<Hhice<l.  i-qiial;  teeth  nniall 
superior,  midway  in  leni^lh  of  lieml;  iiiarKin  <if  jirei-iiier 
broad,  convex;  nostrils  driiitar,  i-lcr-e  I'^etber,  anteriur  cli 
spines  enlarged,  Htniiig,  wiKth  l.fi  iri  ln-iid,  longer  tli 


mrliital  3.5;  D.  xiv 


il'per  jirnlih-  obliigue;  snout  long,  blant, 
in  l>nii<h-like  tsmlH  in  JawF;  eye  small, 
le  very  finely  sermle;  ink'inrliital  spux 
VBled  riui  with  fleeby  flaji:  anterior  dorMi 
'ighth  dorsal  ray  1.0;  ei^tb 


:jblii[uely  straight;  pecbiral  1.1;  Vfulml  [Miint«id, 
vertical  fins  nnd  bead;  ivaleM  lurniiiig  olfghtly 


anal  ray  1.6;  i-andal  with  upper  raya  li.niresi,  margin 
nearly  reaching  anal.  1.2;  scale?  Email,  verv  aniall  m 
oblique  series. 

Color  in  life,  palo  yellow,  tigliEer  lielow,  edgex  of  H'ale»'  darker;  no  octilar  liar;  a  hiack  saiMIe, 
narrowly  edge<l  with  lilue.  in  fmnt  <}(  dnrsal;  a  liir>:e  black  Hp^il  cHlgeil  with  blue  extending  owr  the 
posterior  half  of  mft  dur^^jil,  llii'iaii'lid  iMiliiiiilt'urid  the  l;ist  2niy»i<f  wiftnnal;  fide  with  8  longitudinal 
(slightly  obli<iue|  narrmv  lihii*  lim-  nL'-^l  viilh  I  ilnrk,  :i  i>f  which  convei>w  tii  tJic  eyo  and  1  phmk« 
to  the  angle  of  the  mrjiilii;  iilnivi'  iln  -i-  jiii  iiitcrrii|itMl  l.liii-  line  on  the  durtwl,  and  liclow  them  a  i-on- 
tinuous  blue  line  on  (lie  hii^iI;  [ii>i'1iir.il  trjn:-hirr>Tii  Mliili-,  ventrals  yellow;  doraal  and  aiiul  yellow; 
soft  doraal  narrowly  olj^i'd  with  a  Kiibniaruijuil  liiie  of  bluck  lieluw  and  above  white;  lower  eilge  nf  soft 
anal  e<^e<l  with  black ;  niiidal  white,  in  itf  ceiiter  a  brouil  bar  of  yellow  with  itj<  hiiul  edge  crvsrenlic, 
narrowly  ealged  above.  U-low,  and  U'liind  wiih  black. 

Color  in  ali-oliol,  wry  jude  lir<>wi),  li^lit  on   lower  surface;  |Histerior  tudf  of  soft  doml.  ntiidal 

pednncle  and  outer  ptn; >[  [ajslcrioi- rays  blackish;  soft  dorsal  ami  anal  With  blai'kii-h  subtnaiyiiul 

lines;  spinous  donml  1%  illi  ine<lian  dnsky  line;  side  with  pale  ulaty  slightly  iibli<)iie  Imigiluilinal  siriprs 
(clear  t)lue  in  life)  marvim^il  narrowly  wilh  dn^-ky;  i-audal  with  pole  eubmargiiial  icmy  line,  with  bami 
^;ray  croHH  band;  pectiind  and  ventnU^ray. 

Described  from  an  example  (No.  04.^31 )  ii.H  inches  long,  taken  at  Honolulu,  where  tile  PlicciM  is  nut 
rare.  Doctor  Jenkins  I'ullected  8  specimens  at  Honolulu  and  we  havefi  fmiii  the  mini*  pbiee.  hm  wHI 
as  1  from  Hilo.     L/cngtli  3.25  to  H.25  inches.     The  AUmtro*'  aim  tiocared  sficcimeii*  at  Honolulu. 


Oarlndaa  JrmblU  BennetL,  Znol.  JiHim.. 
Includes  type);  uanlliDT.  rtMbe  <1i 
Ak.  WlM.  Wicn.  LXX,  igno.  W8<U> 

gnyd^r.np.  cil.  (Jan.19.  11M4|,M1 
tJurtcxioB/rcmWii,  C'uvler*  *aleUBleiiin«. 


jitber. r*!..  II,  ta,  IW> iIMiKlitlch  Xtivuit- 
llSanilwIrJi  lalaiidRl:  NUIudcu-Nwt. ItMlki. 
i.,XXII.lMtlSq^aS,lM),'4nitIcauilUlD); 
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Oenns  176.  MXCSOCAHTHUS  Swainion. 

This  genus  differs  from  Chniodon  chiefly  in  the  nmall  scales,  their  l)eing  ahout  CiO  in  the  lateral 
line;  the  soft  dorsal  and  anal  are  shorter  than  is  usual  in  Chaiodovj  the  fin  formula  of  the  typii^l 
species  being  D.  xi,  17;  A.  iii,  14;  it  is  in  fact  doubtful  whether  the  genus  contains  a  second  sjiecies, 
as  the  other  species  with  small  scales  have  the  soft  fins  many-raye<l  and  constitute  BleekerV  genus 
Ifemiiaurichthjs  (type,  jmlijlepin)^  which  is  apparently  valid;  in  any  case*  it  has  no  close  rtdation  to 
Microcanthus  tdrigaUui. 

Microcauthu*  Swaitiflon,  Claj«.  Anim.,  11,  215,  1839  (Mrigatus). 

303.  Microcanthus  strigratus  (Cuvier  &  Valenciennes). 

Head  .S  in  length;  depth  1.75;  eye  2.8  in  hea<l;  snout  .S.5;  maxillary  4;  interorbital  3.25;  P.  i,  xi, 
16;  A.  Ill,  14;  series  10-50?-27. 

B<xiy  deep,  rather  short,  compressetl,  back  elevated;  head  rather  small,  compres8e<l,  pointtnl, 
upper  profile  straight  from  tip  of  snout  t^)eye,  then  slightly  convex  to  dorsal  fin;  teeth  sharp,  j)ointe<l, 
pungent,  in  rather  broad  bands  in  jaws;  jaws  rather  small,  blunt,  slightly  produce*!;  snout  short, 
|>ointed;  mouth  small,  tenninal,  small  maxillary  eximndtKi  distally  to  below  anterior  nostril;  lips 
rather  fleshy;  eye  large,  anterior  to  middle  of  length  of  h eat  1,  superior;  nostrils  close  together,  anterior 
with  a  small  flap,  i)osterior  a  short  slit;  interorl)ital  space  broad,  flattened  and  slightly  convex;  pre- 
orbital  broad,  2  in  eye;  dorsal  spines  longest  anteriorly,  fourth  1.75  in  head,  last  2.3;  anterior  dorsal 
rays  longest,  1.9;  second  anal  spine  largest,  enlargeil,  1.8;  anterior  anal  rays  longest,  second  2;  caudal 
rather  small,  emarginate,  about  eijual  to  head;  caudal  i>eduncle  compressed,  its  depth  2.3;  pectoral 
small,  3.8  in  Ixxly;  ventral  1.25  in  head;  ventral  spine  2.25;  scales  rather  weakly  ctenoid,  small;  K)ft 
dorsal  and  anal  covered  with  very  small  scales,  caudal  with  small  scales  only  at  base;  pet?toral  and 
ventrals  with  small  8<*ales  basally;  lateral  line  evenly  arched  to  imudal  |ie<luncle,  then  straight  to  base 
of  (^udal. 

Color  in  alcohol,  ground-color  cn^amy  whitt%  side  with  Hdark  olive-brown  nearly  horizontal  broad 
bands;  first  along  mid<lle  of  si>inous  dorsal  across  anterior  rays,  second  along  base  of  spinous  dorsal 
across  middle  of  soft  dorsal,  thini  l)elow  this  along  back  and  over  |>osterior  rays,  fourth  from  occiput 
to  middle  of  base  of  caudal,  fifth  from  alM)ve  eye  across  last  third  of  anal,  and  sixth  from  snout,  In'hind 
eye  to  \)ase  of  pei'toral  then  down  to  anal  spine,  running  up  along  anterior  soft  rays;  pectoral  and  (*audal 
pale  brown;  ventrals  pale  brown  ba.'^ally,  outer  portions  grayish. 

Described  from  an  example  taken  by  Jordan  and  Snyder  at  Honolulu,  where  the  sjH'cies  is  si-arce. 
We  have  4  specimens  from  Honolulu,  1  <*oHecte<l  by  Jordan  and  Sny<ler  an<l  3  by  Jenkins.  Ix»ngth 
3.3  to  4.3  inches.  Other  specimens  were  obtained  by  the  AlfKttrosg  at  Honolulu.  Comi>are<i  with 
examples  from  Nagasaki  we  find  no  difference. 

OurttxioH  ttrifftittus  Cuvior&  Valenriennes,  Hist.  Nat.  Poiss.,  Yll.  2r>.  pi.  170,  1831,  Japan;  (iiitither,  Fisoho  der  Siid.seo,  II.  47, 

1874  (Sandwich  Islands). 
Microcanthus  ittriffiUuii,  Jenkins,  Bull.  V.  S.  Fish  Conim.,  XXII.  IIKIU  (.Sept.  23,  1903),  474  (Honolulu):  Snyder,  op.  eit.  (Jan. 

19,  19(M),  532  (Honolulu). 

Qenas  176.  HEKI0CHU8  Cuvier  &  Valenciennes. 

Body  much  compressed  and  elevate<i;  forehea<l  in  adult  often  with  l)ony  projections;  dorsal  spines 
11  to  13,  the  fourth  greatly  elevated  and  filiform;  muzzle  rather  short;  no  teeth  on  palate;  no  spine  (m 
preoi>ercle;  scales  mo<lerate. 

Allied  to  ChivtofioUf  but  well  distinguishe*!  by  the  prolongation  of  the  fourth  dorsal  spine. 

I [niiochuif  CuvicT  &  Valenciennw.  Hist.  Nat.  Polss.,  VII,  92,  1831  {macroltpidotiis). 
TaitricfUhy*  CuxicT  &  Valenciennes,  1.  e..  140  (r-anii*). 

Diphreitles  C.Rntor.  Malayan  FisheH,  lfiQ,ii^{»uicrttlrpidntus);  subHtitutcfori/(r>yitorAujt,  on  account  of  iffnior^r,  a  prior  genus 
of  Ijepifiojttera. 

304.  HeniocliuB  acuminatus  (Linn»>us).     Plate  LV. 

Head  3  in  length;  depth  1.5;  eye  3  in  head;  snout  3.2;  maxillary  5;  interorbital  3.75;  I),  xii,  24: 
A.  Ill,  18;  scales  7-50-22. 

Body  very  deep,  compressed,  bm^k  very  trenchant;  head  small,  deep,  upper  profile  undulate;  snout 
pointed,  rounded  above;  jaws  produced,  pointed,  equal;  mouth  small,  very  oblique,  maxillary  small; 
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UMith  rather  firm,  forming  a  narrow  brush-like  series  in  earh  jaw;  eye  Uuge,  round,  anterior;  inter- 
orbital  broad,  tH>nvex;  nontrils  large,  clone  together  in  front  of  eye,  anterior  circular;  dorsal  spines 
strong,  sharp  pointed,  fourth  very  long,  pro«lu(*e<l  in  a  slender  filament,  longer  than  entire  length  of 
fish;  fifth  dorsal  spine  longer  than  others;  middle  dorsal  rays  longest;  seeond  anal  s|Nne  yery  laige, 
equal  to  thinl,  which  is  rather  slcndtr.  1.7  in  h(*a4l:  fourth  anal  ray  longest,  1.35;  caudal  small,  prob- 
ably tnmcate;  pect4>ral  ]x»inted,  upi><*r  rays  longest,  ecjualto  head;  ventral  pointed,  spine laiige, strong, 
long,  length  of  fin  equal  to  hea^l;  ciiudal  {KHlimcle  small,  cr»mpres9ed,  its  least  depth  nearly  3  in  head; 
scales  long,  ctenoid,  those  on  head  alxne  and  ba^al  p4»rtions  of  vertical  fins  very  small;  rows  of  scales 
curveil  up  above  lateral  line  in  front,  those  on  middle  of  side  nearly  horizontal;  lateral  line  strongly 
arched,  then  running  <lown  on  middle  of  ti\(\e  of  caudal  {)e<luncle  to  caudal.  Described  from  an  exam- 
ple (No.  03531 )  taken  at  Honolulu. 

Color  in  alcohol  (No.  0.'i')3I  i  (>.5  inclu's  lon^;.  ground-color  white,  head  and  snout  above  brownish; 
a  broarl  blackish-brown  vertical  Itantl  from  Ijefnri*  and  including  first  4  dornal  spines,  down  over  side, 
including  al.^>  in^sterior  margin  of  o]>crrle.  l»a.«^  of  {xx'toral,  l)eliy,  and  ventrals,  then  extending  on 
each  si<le  of  vent  out  alon^  .^pin«>ns  anal  to  sc<'ond  anal  ray:  another  broad  black isli-brown  ImumI 
l)eginning  at  tip  of  fifth,  in<'hiding  next  :>  spim*s.  extending  down  on  side  obliquely  backward  till  it 
includes  last  half  of  soft  anal. 

We  have  examine<i  4  examples,  all  in  mi  llomtliilu,  1  <»f  them  collecte<l  by  Doctor  Jenkins.  These 
are4.5to7.2o  inches  l<»ntr.  Also  i»l>tained  ]>y  \\\v  AlfMitroiv  at  Honolulu,  where  the  species  is  rather 
rare. 

(TurUxUm  acHminatH*  Liunau*..  Sy-^t.  Nat..  K<1.  X.  ill.  IT'***.  Indies:  »ift«T  ^'/i'i7'M/'/Fi/<rtMiri-/u«ra  LIlineUH,  Muh.  Ad.  Fr. 
f^isiodon  macnAfpid'iitu'  Liinuni-.  Sy-t.   Nut.,  til.   m.  J7|.   17>    ufttr  .VrU*«li':  BlfK-h.  Ichth..  VI,  BO.  PI.  CC.  Ilff.  1.178, 

(India  I. 
ChJrtttfion  bi/ttJirittt  II  f  ii\iHW.  *nu\.  Z<ni]..  IV.  ::{.'.  isic^,  Indian  Seas. 
HeniitrhH*  mafriil*  piibitu'^,  Cnvitr  a-  V;il«  im  i.iiri»-«.  Hist.  Nut.  l*oi^-..  VII.  ♦.<;.  issi:  S<'hleKel,  FMin*  Japonic* ,  Pk^m.,  S2,  pi. 

XLtv.  fig.  1.  IMl    NatTHNiki  .  I::«  h;inl>^iii.  Irhth.  ('tiiiia.  'i\t\.  istr;  i  Vj\<  Indian  ArrhipelaKO):  GQnther. Cat..  II.  99. 

iw'iO  (Cvyloii.  AinUiyiiii.  Tiirt  K->ink'tMii  ■:  <Hnitli«T.  Fi-rlu- <lvr  .^tidstt-.  4K.  taf.  XXXVII,  1«74:  Day.  Pi«h.  India,  110: 

j»l.  2S.  fijf.  :J.  \<::y.  StriiHlarlin,  r  .V  I»...ltr:,in.  Fi-^h.-  .Iai«iiis.  II.  in  lumk*.  Ak.  Wi««.  Wien.  XLVIII.  IflM  (Korhl): 

Jenkin*!.  Bull.  l'.  S.   Fi*^h  Cnmiii  .  XXII.  l"*r.>  .Si^-pt.  2.i.  IWWi.  475  dlonolula);  Bnydcr.  op.  dt.  (Jan.  19. 11NM). 632 

<  Honolulu;. 
lifniorhiin  nruininntiiit.  I'uvitTtV:  Valtinii'iiiH-*.  Hj-Kt.  Nat.  r«»isf...  VII.  9h.  1s31. 
i.%rtfn!on  iiii/ii*  ifjZ'int  I  iumitw.  Cat.  Fi^h..  K'l.  <iray.  7»».  }<>l. 
TturirMhi/f  iiiormlt pi'l  tu^,  Hlif  k.-r.  .Mia-.  IX.  <*h;i  t..  20.  pi.  v.  fig.  1.  lsT7-7>»  (Sumatra,  Pinang.  Celebes.  Singapore.  Java. 

SumtNiwa.  Iji/«iii.  Ni\\  <;uiina.  <t<".  . 

Oenas  177.    H0LACAHTHTJ8  Lac^pMe. 

Body  oblonjr  <»r  elevat<*<l,  rather  ro|)n>t:  s<-iiles  rather  small,  mughish,  often  mixed  with  smaller 
onef*;  vertieal  linih  of  j.reo|K'nl»-  with  serm-.  laru'e  or  small:  a  ntrong  Hpine  at  anf^le  of  preopercle, 
this  usually  ^n»ove<l:  dorsal  tni  with  Vl  to  1')  t-tron^  spint^,  wtiieh  are  lunially  (^nulnated,  increasing 
in  height  to  the  la-^^t;  >-»ft  «lor-al  iiHMler.itf.  with  17  to  20  rayp.  usually  not  ending  in  streamers; 
colorati<»n  u.^'ually  hrilliant  an<l  w«ll  «Ietine4l.  S|K.ri(*s  numerous  in  all  tropical  seas,  abounding  about 
the  t")oral  reefs. 

liolaninUtu*  lAivvpirii*.'.  lli.-t.  Nal.  Tois-^..  IV.  Vj.',.  1mi:{  .frif'litr:  m-h1«*>  iHrge;  Criudal  forked). 

Gtmirunthus >WEiin>t}n,  Cla-'-.  Fi-lu-^.  II.  ill  Xi^j  *i>iiii>ii>l:i:  M-aU*^  lanre:  <'au(lal  forki^]). 

Centrupygf  Kaup.  WiegmHUirs  .Vnhiv.  XXVI.  Wiii.  \:>    tihi,'  n:  rrroiie<»usly  t«i<l  to  have  A  anal  Kpinen). 

Charlotiontoiptitfi  BUt-kt-r.  An-hiv  N«-crl.  S<i.  Nat..  XII.  K7.  VJ.  'UK  'It',  \  iimi'^ifuru*;  iHthmiw  broad). 

AmnthitrfurtfKlon  Bhfker.  «»i».  Ht..  !*.♦   l*i,i'1t,h f,is:  i>.i)iinu>'  narrow;  ImmIv  elevated). 

vlN//r/iWi/Af/j(  Jordan  <\c  Kvi-nnanii,  i'lu-rk  Li'-t  Fi-ho^,  IJi.  is'jft  ^eUinri*). 

n.  S«ift  dorxal  and  anal  rounde*!  or  with  v<'r>  wiili-  angle.  \\\>*  of  middle  myN  not  reaching  much,  if  any,  beyond  baaeof 
cHiidal:  |»reoiK.*n'ular  spine  not  nearly  rea<-liing  jKisterior  Imkc  of  pectoral. 
6.  8ul)urbital  without  ronspietious  >pin("<;  .H-ak*><  com ftara lively  }imall,  about  48  to  50  longitudinally. 

r.  A  broad  dark  bnnil  nnming  from  eye  to  |Mt<terior  e<I(;e  of  !«oft  dorml;  m>  erowban*  on  body ormaliM,  p.  378 

tr.  No  br«Nid  Ijiind  h<  alMive;   curveil  du^ky  cn>!^slmry  on  iMKiy,  in  paint,  aeparated  by  coppery  or  light-colored  inCo^ 

sftarc*! r WjfrfaoMif,  p.  STB 

bb.  SnlKtrbital  with  :t  prominent  spine«:  M-ak*<  lanre.  about  2S  longitudinally .jMcH,  p.  STf 

041.  Soft  dorsal  and  anal  with  middle  rays  pnMluce<l.  those  of  dorsal  mmewhat  fllamentoaii,  nearly  or  quite  naehing  tip 
of  eau<lal:  anal  forming  a  jihar]'  auKle:  preo|>en-uIar  iipine  nearly  or  quite  reaching  poaterior  baa»  of  pec- 
toral; bo<ly  black  and  yellow,  the  eolont  massed;  Hcaieti  -15 Noilor,  p.  380 
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SOS.  Holacantliua  arcuntua  Gray.    Fig.  IM. 

D.  XIII,  18;  A.  III.  1H;  E^oalef  8-48-26;  preopercular  apinfi  nschiiig  poeterinr  tiiargiii  of  npercle; 
doreal  and  anal  fins  nearly  equal  in  height;  a  hroad,  dark-brown  Vmnil,  slightly  art-hcd,  I'xtfnilinu 
from  eye  to  poHttrior  liurder  of  dorsal  (in;  tipH  of  the  caudal  anil  a  broad  border  of  the  anal  fin  bniwn: 
the  brown  inarlcing  with  a  bright  l>oix)er,  Iehowu  from  the  orlKinal  type  only,  whii'h  isine  from  the 
Hawaiian  Ittlanila;  not  Been  by  ub. 
Holucailhar  areualuK  (Iny,  Zuoi.  HiM'i^ll..  33,  I83I  Sandwich  Isianda:  (IrLffltli,  Animal  Klngiltini,  Flah..  »a.  pi.  IS, 

GQnlher.  Ual.,  ii.  43,  I860  (Grafs  type);  OUnther.  nwli<.-  <ler  HMmx.  it,  M.  U[.  xxx[i,  fir  C.  1874  (Handwich 

Islandt:  Oray'a  typv). 


306.  Holacantliua  biapiiKwuafiunther.     Plat«  LVI. 

Total  length  R.5  indies;  head  3.83  In  length;  depth  2;  eye  4.5  in  head;  Miout  3.5;  interortntal  3.6; 
Bcalw  about  5-fiO- IS  or  20,  the  longitudinal  Bcalew  counted  just  lielow  lateral  line;  I).  \iii.  19;  \.  iii,  li». 

Body  elliptical,  eoinprexa^,  modt.'ra1ely  arched  from  naite  to  l>aw  of  firet  mys  of  mft  domal,  then 
more  nbruptly  descending  to  the  straight  caudal  peduncle;  ventral  outline  more  evenly  l>nt  somewhat 
more  <leeply  arched;  caudal  |>edunc1e  short,  about  3  in  heail,  its  depth  about  2  in  head;  nules  xlxne 
lateral  line  variable  insii'.e  and  shape,  smaller  and  more  rounded  than  those  on  the  sidex  below,  whii'h 
are  mostly  mach  deeper  than  long;  doreal  spines  graduated,  thelaitt  one  the  longest,  alwiut  1. 7  in  hea<1, 
soft  clonal  an<l  anal  with  rounded  angles,  the  middle  rays  of  dorsal  extending  to  middle  of  upiter 
caudal  ray,  and  of  anal  to  end  of  first  third  of  lower  caudal  ray;  pectoral  shorter  than  hcail;  ventral 
longer  than  pectoral  about  equaling  heAl,  its  up)ier  rays  filamentous,  reaching  lieyoml  vent  nearly 
to  first  anal  B|iine,  the  Hpine  about  1.6  in  head;  fins  all  densely  scaled  with  small  scbIeh.  Head  sliort 
and  deep,  deeper  than  long,  closely  scaled;  profile  steep  at  its  junction  with  preorhital,  concave  from 
the  pnitruHon  of  the  rauzxte;  snout  short  and  bluntly  roundeil  from  outward  projection  of  teeth; 
nostrils  small,  close  together  in  front  of  eye,  the  anterior  with  a  small  tulie  prolonge<l  into  a  sniflll 
triangular  flap  l>ehind;  posterior  nostril  with  a  slightly  raised  ridge  in  front;  operde  unanned;  Hiili- 
orbilal  with  tew  nearly  concealed  sharp  teetli.  or  none;  intenipercle  without  teeth,  preojiercle  along 
ita  nearly  vertical  jHHiteriur  maniin  with  a  series  of  wide-set  small  sharp  teeth,  the  lowest  the  longeist; 
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and  at  its  angle  a  long,  stout,  j>(>inewhat  curved  spine,  reaching  nearly  to  under  base  of  pectoral,  at 
base  or  in  front  of  which  are  1  (»r  2  short  Hpines  or  cusps. 

Body  ground-color  in  alcoh(»l,  yellowish  white,  crossed  by  8  pairs  of  narrow  brown  bars,  separated 
by  a  <listance  alx)ut  erjual  to  the  interspai^  ))etween  the  jtairs  of  bare,  the  widest  bar  about  2  in  eye, 
extending  on  spinous  dorsal  and  anal,  the  anterior  pair  lieginning  immediately  in  front  of  splnoos 
dorsal,  running  downwanl  and  forward  al>out  halfway  to  the  lateral  line,  then  abruptly  bending  and 
running  straight  to  upper  end  of  gill-o]KMiin^,  the  anterior  brown  bar  there  terminating,  or  continaing 
as  a  bluish  bniwn  maivin  to  oiterclo,  the  i>o8terior  of  the  {lair  passing  under  the  membranous  pro- 
longation of  the  oi^ercle  to  top  of  l^ase  of  i>ectoral,  l)eginning  again  at  lower  base  of  pectoral  or  axil, 
and  running  <lownwanl  and  liackwanl  to  si<le  of  Ik^IIv,  ending  before  reaching  tip  of  ventral  spine,  the 
interspace  being  bluish  white  rather  than  yellowish  like  the  others;  the  next  5  pairs,  beginning  as  a 
single  bar  U|K)n  the  spinous  dorssil.  riiiinin^  thereon  very  ol>li4]nely  downward  and  forward,  sepanUing 
and  l)ending  abruptly  at  the  l>asi^  of  the  fin:  st^'ond  i^iir  extending  downward  and  forward  to  lateral 
line,  thence  n€»arly  vertically  ti»  upi>er  iHM'toral  ray,  fnnn  there  curving  liackward  to  front  of  first  anal 
spine;  the  thini  i»air  in  a  similar  manner  en<Iinu'  at  front  of  soft  anal,  the  bars  coalescing  just  before 
reaching  the  tin;  the  fourth  pair  witti  less  forwanl  curve  on  1>o<ly,  the  others  almost  straight  with 
somewhat  backwanl  an<l  downwanl  (lirtM'tion,  ending  at  l)as<*  of  soft  anal,  the  interspace  of  the  se^'enth 
beginning  on  fmnt  of  soft  (iors;il  :is  a  )>ale  Mne  bar  rnnnin^  downwanl  and  backward,  the  brown  bars 
on  anal  intalescing  and  <>nrvinvr  forwanl  almost  parallel  with  the  l>o«Iy  outline;  the  eighth  pair  crossing 
caudal  peiluncle  <>oales4'in«;  a>N»ve  an«l  U-low:  the  ninth  hanlly  <listinguishable  as  a  pair  crossing 
caudal  peduncle  at  l)as<*  of  ran<lal  tin:  soft  dorsal  Mack  with  many  small  pale  blue  spoto;  soft  anal 
with  5  dirty  hlnish  and  t>  yellM\vi>Ii  olive  lonLMtndinal  alternating  liars,  curving  and  following  in  a 
general  way  the  outline  of  the  tins,  the  tin  with  a  very  narrow  blackish  Ijorder;  caudal  abruptly  pale 
yellow;  ptvtoral  and  ventral  |»ale.  <Miter  ray  (jf  latter  slij;htly  dnsky;  breast  and  belly  plain  pale 
yellowij*h  brown:  hea<i  in  fnmt  and  alH>v(>  eyes  black,  dark  brown  on  sides,  becoming  lighter 
beneath;  beginning  innnediatt-ly  in  fn>nt  of  spinons  <iorsal  a  narrow  ])ale  blue  bar  running  directly 
forwanl  alon^;  rid^re  (»f  bark,  bonh-reil  by  narn»w  du^ky  margins,  on  one  side  just  before  reaching 
occiput  lx*ndinjr  somewhat  abruptly  tlownwanl  to  up|»er  [Mjsterior  margin  of  eye,  thence  becoming 
brighter  with  still  narrower  lM>nlers  piL«i>in^'  arountl  tnlge  of  orbit  to  alx>ut  the  lower  middle,  then 
extending  a  short  di>tance  on  sniMirbital:  on  the  other  side  of  head  a  similar  iMir  beginning  with  2 
short  branches  on  o<eipnt  followimr  the  other  eye  in  the  same  manner;  these  bars  connected  by  a 
narrow  lijrht  blue  bar  following'  upi>er  e<l^re  of  orbit  to  alK»nt  it«  middle,  thence  arching  over  frontal 
region:  a  single  li^dit  )>lue  bar  U'tween  eyes  in  fnmt  extending  straight  to  up|)er  Upon  top  of  snout; 
margin  of  prt»o|)errle  lijzht  blue. 

Another  siHM-inien  s  in<^hes  haiLT  differs  in  having  a  longer  preopercular  spine  and  shorter  ventral 
fins,  the  tips  reaehin^^  only  to  vrnr.  and  also  sli;ihtly  in  the  markings;  margin  of  anal  bright  blue 
instead  of  black,  and  the  olive  bars  on  that  tin  darker:  postorbital  bars  not  connected,  there  being  2 
wavy  pale  blue  lines,  one  lK.**rinnini:on  nape  and  ninninjr  to  upjx^r  fnmt  of  eye,  the  other  beginning  on 
<icciput  and  ninnini:  to  upfK-r  fn»iit  of  other  eCf:  l»esides  the  me<lian  interocular  and  nasal  bar  there 
are  several  small  li^ht  blue  spots,  one  above  each  nostril,  and  one  just  alK>ve  upper  end  of  blue  line. 

Hawaiian  Islands  ((ii'nither  >:  not  >«'en  by  u>:  the  alN)ve  description  and  plate  from  Samoan 
specimens. 

Htdamnthn*  fihwniithiijt.  Blit-krr.  Ai-t.  .s,m-.  s-i.  lii<l.  N.-»-rl..  II.  ls.'>7,  .'jT,  i  .\iiilM»yna);  not  of  Gunther. 

H(tlttcaHthu*  bixftiHit:tii.''  fiiintluT.  <'at..  II.  4^.  IvU),  Amboyna  laftrr  Hlecker):  (iiinther,  Fisehe  der  Sdchee,  11,51,  taf.  LVI, 
tig.  C.  1874  (Siiiulwicli  I>lanils>. 

307.  Holacanthus  fisheri  Snyder.     Pbite  40,  fig  2. 

Head,  mea.«:ure<l  to  end  of  o{iercle,  8.4  in  length  (to  liase  of  caudal  fin);  depth  2.1;  depth  of 
cau<lal  peiluncle  8.3;  eye  3  in  head:  snout  2.5;  inten»rbital  space  3.1;  D.  xiv,  15;  A. 17;  scales  28,-21. 
Sulx>rbital  with  3  pnmiinent  spines  which  curve  ilownward  and  backward;  lower  or  anterior  one  very 
small,  in  some  si)ecimens  prinv^led  by  a  fourth  minute  spine;  the  upper  or  posterior  2  about  equal 
in  length  to  diameter  of  pupil;  preoi)en'le  with  a  strong,  slightly  curved  spine  at  its  angle,  which 
extends  to  a  vertical  throng})  jxisterior  Ixtnler  of  oi)ercle,  excluding  the  flap;  length  of  spine  3  in 
head;  margin  of  preo[>en!le  above  spine  with  sharp  denticulations;  lower  spine  with  2  small  spines, 
the  upper  of  which  is  the  lai^er;  opercular  spines  not  grooved;  interopercle  with  denticolatlons;  teeth 
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fine,  briishlike,  trilolxMi,  the  lateral  lobes  much  nhorter  than  the  median,  all  l>eing  sharply  pointed; 
jMieudohranehia'  larjre;  jrill rakers  5  [  15,  slender,  pointed. 

S<'ales  large,  regular,  stnmgly  rten<»i<l,  those  on  snout,  chin,  and  interorbital  space  minute;  dorsal, 
anal,  ami  caudal  densely  scaUnl;  lateral  line  arched  over  the  i)ectoral,  extending  along  Imck  near  l>a8e 
of  dorsal,  disiippearing  near  en<l  of  soft  dorsal  fin;  dorsal  spines  growing  gradually  longer  from  the 
second  to  the  last,  the  first  half  as  Umg  as  the  second,  the  last  «M|ual  in  length  to  distance  lx»tween  tip 
of  snout  and  posterior  l)order  of  eye;  membranes  of  first  5  spines  notche<l,  membrane  lx?tween  first 
and  second  spines  nearly  cleft  to  V)ase,  the  notchi»s  growing  successively  more  shallow  l)etween  the 
following  spines;  membranes  between  first  and  third  spint»s  without  scales,  the  scaled  area  beginning 
l)ehind  third  si)ine;  fin  rounded  i>osteriorly,  its  edge  reaching  a  vertical  through  base  of  caudal;  thirti 
anal  spine  longest;  membranes  l^etween  spines  deeply  cleft,  without  scales  except  on  a  narrow  area 
along  the  base;  third  spine  closely  attached  to  rayed  portion  of  fin;  |)osterior  e<lge  of  fin  pointed, 
extending  nearly  to  a  vertical  thn)ugh  middle  of  caudal;  edge  of  cau<lal  trunt^at^  or  slightly  convex; 
tips  of  rays  without  scalers;  ventrals  sharply  pointed,  the  first  ray  being  filamentous  at  tip,  extending 
to  origin  of  anal;  i)e<!toral  when  depressed  extending  to  a  vertical  through  vent. 

Color  in  alcohol,  light  brown  with  a  yellowish  tinge;  lij*,  interorbital  area,  chin,  and  throat  some- 
what dusky;  membranes  covering  suborbital  and  oj)ercular  spines  dark;  scaler  of  body  with  rather 
indistinct  dusky  edgings;  a  round,  brownish  black  8ix)t  somewhat  larger  than  eye,  just  above  base  of 
pectoral;  dorsal  narrowly  edged  with  black,  the  l>onler  widening  on  posterior  edge  to  form  a  well- 
marke<l  spot;  anal  narrowly  Iwrdered  with  i>early  white,  posterior  part  of  tin  blackish;  spine  and  first 
ray  of  ventral  pearly  white;  caudal  with  upper  and  lower  borders  dusky,  the  lower  part  much  the 
darker,  the  central  area  yellowish;  i)ectoral8  immaculate. 

Color  in  life,  bright  reddish  orange,  posterior  two-thinls  suffuse<l  with  dusky;  spot  above  pectoral 
brownish  black;  preoi)ercular  spine  dark  blue;  dorsal  and  anal  colored  like  l)ody,  the  dorsal  narrowly 
edged  with  black,  the  black  spot  on  posterior  part  with  an  indistinct  l>oundary;  anal  with  a  broad 
blackish  margin  narrowly  edged  with  Vdue  on  the  outside;  middle  of  caudal  lemon-yellow;  pectorals 
orange;  ventrals  orange  suffused  with  <lusky  near  margins,  spine  and  first  ray  pearly  blue. 

Different  examples  vary  somewhat  in  intensity  of  color.  Small  sj>ecimens  have  a  broad  lemon 
band  on  the  anal  edge<l  ar)ove  and  l)elow  with  blue,  the  outer  blue  line  narrowly  edged  with  black. 

Tyi)e,  No.  50881,  V.  S.  Nat.  Mus.,  a  specimen  measuring  3.25  inches;  cotyi>e,  No.  7738,  Stanford 
Univ.  Mus.,  from  station  4032  off  Diamond  Head,  Oahu,  depth  27  to  29  fathoms.  Other  specimens 
are  from  station  3847,  southern  coiu^t  of  Molokai;  stations  3872  and  3876,  Ixjtween  Maui  and  Lanai; 
stations  4031,  4033,  and  4034,  southern  coast  of  Oahu,  in  14  to  43  fathoms. 

The  following  njcasuremcnts  are  recorded  in  hundredths  of  the  length  measured  from  snout  to 
base  of  caudal  fin: 


Length  (in  miliiinoiers)  to  Imlsc  of  caudal  fin. 

Head  to  imIkc  of  oiktcIc 

Open'ular  Mpine 

Fourth  dorsal  spiua 

Seventh  dt)rsal  ray 

Third  anal  Kpine 

Ninth  anal  my 

Length  of  caudal 

Length  of  pectoral 

Length  of  ventnil,  including  Hlunient 


Stulion  403-.'. 


56  r>8  M 

•M  .28  .29 

11  .125  .11 

13  .125  I     .12 

19  .18  I     .19 

19  .16  .  UVt 

23  .20  .196 

26  .25  .23 

.23  .24  .22 

,32  .26  .27 


Station  :i«76. 

1 

51              44 

.29 

.30 

.105 

.10 

.13 

.13 

.185 

.19 

.16 

.15 

.22 

.20 

.•235 

.26 

.24 

.26 

.29 

.30 

Holacanthm  /«/im  Sny<1er,  Bull.  V.  S.  FiHh  Comm.,  XXII,  1902  (Jan.  19,  1904),  532,  pi.  11,  tig.  21.  Albatross  Station  403a  oft 
Diamond  Head,  Oahu. 


308.  HolacanthuB  bicolor  (Bloi;h).     Fig.  165. 

Head  4  in  length  without  caudal;  depth  2;  eye  alxmt  4  in  hea<i;  snout  3;  interorbital  3;  D.  xvi, 
15;  A.  Ill,  17;  scales  about  3-45-19,  the  longitudinal  series  counted  l)elow  lateral  line. 

Body  ovoid,  deep,  compn»sse<l,  dorsal  and  ventral  outlines  evenly  an'hed;  dorsal  spines  graduated, 
the  last  longest,  alwut  1.5  in  head;  third  ventral  spine  long,  al>out  1.2  in  head;  middle  rays  of  sf^ft 
dorsal  and  anal  produced,  the  tips  very  sharply  angulated,  the  dorsal  almost  filamentous;  (caudal 
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roanded;  pectorals  somewhat  roiimlcl;  outer  rav8  c 
ventral  spine  long,  alxmt  i.Xi  in  lifa'h  ile|it]i  of 
slightly  liepreaetd  or  concave  al  jiiiicliim  of  iiai«'  am 
profile;  opercle  unanneil;  the  [learlv  vcrrii-iit  Limryiii 
long,  quite  reschin);  lower  lnu<e  of  iH'i't'iral.  [iric  nr  ii 
biUl  finely  toothed;  an  anterior  H'ult-I  loU'  --i  iiili.'n>| 
Color  in  alcohol,  lioily  shuri'ly  diviili-il  iiiNi  i' 
dorsal  (<pine  to  vtntral  region;  im^tiriwly  lilai-k,  iii 
fins,  nearly  to  end  of  i-auilal  jit-diinile;  lijis  <if  nii^iil 
short  difitani-e  on  the  upper  jiart  of  llit'  liti  a.~  a  iiarriv 
part  of  body  and  fpinnu^  dor^^l.  im'iiiiUn;;  llMh  ~]ii 
entire  head  with  Hn  irre^nilar  lint  of  ]iun>lU!i  limwzi  ,- 
pale  yellow;  a  broail  blaik  liatid, -iiiii.wliiii  V--li:t|K'i 
occiput  and  Dai>c.  The  alxivc  ik'siripiiuii  irum  :iii  !■>;; 
Jordan. 


I  vi.-iitrnl)'  filamentous,  reaching  firat  anal  spine; 
lead   aUiiit    trijiialinj;  its  length;  profile  ^eep, 

<HTi|iiil;  [inoiit  not  projecting,  concurrent  with 
if  ]ire<)]iercle  finely  tooth«l,  the  spine  at  angle 
ure  sh'irt,  ^harp  epiiies  at  ili<  liaw  Ik'Iow;  Kulmr- 
TiU-  H  lib  M^veral  couspl<-noU!<  teeth  or  0i)iiiu)e>>. 
■  •[•ixv  at  a  line  nmniug  irregularly  from  i<iKth 
:i  bluish  rvHccIioiu',  including;  dorsal  and  anal 
frays  of  soft  dursal  straw-yellow,  exteniliiiK  a 

inarv'in;  laudal  abruptly  i<tiaw -yellow;  anterior 
i>',  i-et'tnriil.  and  venlrals,  jiate  yellow  or  straw; 
iiiCiH'il  III  full'  punct Illations  on  background  of 
.  dn'  a|"-x  uji.  (r.nn  upper  margin  of  eye  over 
m]ili>  ."..Ii:;  iti.bfs  kinv  obtained  iu  tJauioa  by  I>r. 


Nninerous  other  Mnallrr  -| 
ventral  fin»  are  not  ah^ay^  -■  I 
are  finer  teeth  on  interoi>erL  li 
vary  much. 

Hawaiian  Islands  and  i'o 
of  C>  lint  her. 
(fcjrturfwnWnrfurlllwh.  [<li[h..  VI.  Ti 


The  iiorsal  spim-s  nin  \iv-tv,  moRlly  iv.  The 
pine  in  all  caK-^  i,-  noi  nuitc  so  long,  and  there 
)rei-'|t.-ri.-ular  f])ine  below.      The  color  does  not 


V  u^,  the  onlv  Ila. 


1  reference  being  that 


6g.  B,  l: 


Family  LWIV.  ZANCLID.J-.— Moorish  Idols. 


Body  oblong',  much  ii'inpresKil  and  clevati'^l,  c.ivi'ri-I  with  minute,  rough  scales;  mouth  ainall, 
with  long,  flender,  brii^li-tike  ti'etli;  nn  lifth  on  |i;dalc;  lioiies  of  topof  head  thick  and  solid,  develop- 
ing with  age  a  eonspicnou>  nii.-<iian  hr.rn  on  tlic  fort'lH-ad,  wanting  in  the  young;  preopercle  unanned; 
dorml  single,  with  T  spines,  the  third  and  sueeeediug  spines  prolonged  into  long  filaments;  inter- 
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8pinai  bone  projecting  before  dorsal;  anal  similar  to  soft  dorsal,  long,  with  it*^  anterior  rays  prodiue<l; 
a  small  an trorse  spine  before  anal;  caudal  peduncle  unarmed,  the  fin  lunate;  pectoral  short;  ventrals 
pointed;  intestine  long;  coracoid  bones  largely  develo|)ed;  vertebra?  reduced  in  number,  9-rl3=22; 
air-bladder  large;  branchiostegals  4;  pyloric  ca^ca  14. 

One  species,  widely  distributed  about  the  rocky  islands  of  the  Pacific. 

Oenns  178.  ZAHCLUS  Cayier  k  Yalenciennes. 

Characters  of  the  genus  included  alx)ve.  The  generic  name  Pommnnthus  Ijac^pede  l)elongs  prop- 
erly to  this  genus,  as  the  first  8i)ecie8  place<l  in  that  cnunposite  group  by  its  author  is  the  Ch,rtoff(m 
caneacens  of  Linnaeus.  The  name  Zdjiclun  occurs  still  earlier  in  I^c^»p^de*s  work,  though  not  formally 
accepted.     It  is,  however,  by  reason  of  priority,  properly  adopted  by  Bleeker. 

Zaneliis  (Cominerson  Mh.)  Lac<^i»^de,  Hi«t.  Nat.  Poiss.,  IV,  47'A  1803  (comutus). 

Pomacanthu*  L«c<^p^de,  1.  c,  517  (canescens.  etc.). 

;5ijn/r/M«  Ciivier  <fe  Valenciennes,  Hist.  Nat.  Poiss.,  VII,  102,  1H31  {comutm). 

Gonoj^eriig  iinmow,  C!at.  Fi»h.,  Ed.  Gray,  77,  18.>i  {m€erm»). 

Gnathocentrum  Guichenot,  Ann,  Maine  et  Loire,  IX.  1866.  4  {cnUroijuathum;  young). 

309.  ZancluB  canescens  (Linmcus).     ''Klhiklhi.'" 't    Plate  L VII. 

Head  2.6  in  length;  depth  1.25;  eye  4.25  in  head;  snout  1.5;  maxillary  5;  int*Torbital  4.2;  D.  ii, 
47;  A.  Ill,  35. 

Body  very  deep,  rather  short,  compressed,  back  elevate<i;  head  dtn^p,  compressed,  iH>inted;  up|KT 
profile  steep,  oblique;  jaws  long,  conic,  produced,  equal;  mouth  small,  terminal;  teeth  .^lender,  jM)inted, 
jningent  in  outer  series,  those  inside  jaws  very  fine;  eye  small,  high,  alK)ve  imsterior  third  of  head; 
nostrils  small,  anterior,  w^ith  small  flap;  margin  of  preopen^le  finely  serrate;  interorbital  space  nKwler- 
ately  broad,  with  short  spine  in  front  of  each  eye  above  nostrils;  dorsal  spines  very  short,  strong, 
second  longest;  anterior  dorsal  rays  elongate,  first  very  long,  enlarged,  filamentous,  much  longer  than 
entire  fish;  first  and  second  anal  spines  short,  third  elongate,  \.l\0  in  hea<l;  pectoral  1.25;  ventral  1.2, 
|x>inte<l;  ventral  spine  sharj),  2;  depth  of  caudal  |)eduncle  8;  caudal  rather  small,  broad,  margin  nearly 
straight;  scales  very  small^  ctenoid,  crowde<l,  extending  out  on  basal  portions  of  dorsal  and  anal;  ven- 
trals  rougheneii  on  spine  and  basal  portion  of  rays;  lateral  line  high,  arched,  running  down  on  middle 
of  side  of  (!audal  peduncle  to  Imse  of  caudal. 

Color  in  alcohol,  creamy  white,  a  broad  black  band  including  si>ace  to  interorbital,  down  Inflow 
eye,  side  of  chest,  base  of  |x.H;toral,  ventrals,  and  anus;  a  black  band  l.)eginning  on  up|>er  <lorsal  ray, 
running  down  on  posterior  part  of  side,  broadening  out  below,  on  longest  anterior  anal  rays;  caudal 
black  except  for  a  lunate  white  margin;  a  black  band  from  interorbital  space  to  tij)  of  snout,  extending 
down  on  side  of  snout  inclosing  a  triangular  pale  area;  lower  lip  and  chin  black;  a  narrow  white  tri- 
angle on  forehead,  its  lower  base  running  across  interobital  spact*;  a  creamy  white  band  from  front  of 
eye  to  throat  narrowly  margined  with  white  extending  down  to  middle  of  breast  more  than  half  way 
to  ventrals;  a  curved  gray  line  from  below  gill-opening  bending  down  and  out,  nearly  to  ba.«R»  of  ven- 
tral; second  black  transverse  band  with  jwsterior  submarginal  white  line;  black  of  caudal  Inirdereil  in 
front  with  white;  anterior  part  of  soft  <lorsal  grayish,  outer  portion  l)ehind  second  black  band  white, 
narrowly  margined  with  black;  anal  similar  to  dorsal;  pe<*toral  grayish;  ventrals  black. 

Described  from  an  example  6  inches  long  taken  at  Hilo  (No.  04548).  In  smaller  examples  the 
anterior  line  on  breast  is  continued  up  behind  eye  forming  an  angle  before  spinous  dorsal  on  side  of 
back  in  front.     From  l)elow  base  of  pet^toral  a  whitish  line  down  to  anus. 

This  species  is  very  common  about  the  coral  reefs,  and  is  often  brought  into  the  market.  It  has 
been  frequently  recorded  from  the  Hawaiian  Islands,  and  s|K*cimens  have  recently  been  obtained  by 
Jenkins,  by  the  Fur  Seal  Commission,  by  us,  and  by  the  Allxilroas  at  Honolulu,  Puako  Bay,  and  Uiy- 
san  Island.  Our  very  complete  series  of  63  sj)ecimens  contains  but  1  from  Uilo,  all  the  others  being 
from  Honolulu.     Length  3  to  7  inches. 

Oitetodon  caneKcns  Llnnseus,  Syst.  Nat.,  Ed.  X,  272,  1758,  Indes;  aftenArtedi:  young. 
Chsttodon  comutus  LinnsDUs,  Syat.  Nat.,  Ed.  X,  273,  1758,  Indes;  after  Artedi;  adult. 

Zanclus  comtUus,  Cuvier  &,  Valenciennes,  Hist.  Nat.  Poiss.,  VTI,  102, 1831  (Carolines.  Sandwich  Islands.  Tongatabu.  Vani- 
colo,  Celebes);  GUnther,  Cat.,  II,  498, 1860  (Amboyna,  Ceram,  Sandwich  Islands):  Jordan  &  Evermann,  Fish.  North 


a  The  name  "  Kihikihi"  is  from  "  kihi,"  angle,  applied  to  the  horns  of  the  crescent  moon. 
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and  Mid.  Amer.,  ii.  ItWT.  1898  (Honolulu):  Steindachner,  Denkn.  Ak.  WIm.  Wien,  LXX.  190Q»  •180  iHooolola): 

Fowler,  Proc.  Ar.  Nat.  ik-i.  Phila.  1900.  513  (Sandwich  I^landtt). 
Chartod*m  niidiif  Gray,  Cat.  Fi!«h..  Coll.  (ironow.  76.  InM.  Man  Indico. 
(hmttplerus  wverm*  iinLy\  Cat.  <in>n<>w,  77.  iK'vl.  India. 
ZanduM  canrMm*,  Jenkins,  Bull.  l*.  8.  Fi.sh  Comm..  XXII,  1902.  iSt-pt.  23. 1903),  475  (Honolulu):  Snjder,  op.  cit.  (Jan.  19, 

1901),  633  (Honolulu:  Puako  Bay.  Hawaii:  l^ynan  Inland). 

Family  LXXV.  .\CA.\THUK1I)/E.— Surgeon-fishes. 

Body  oblong,  irompresped  and  usually  flevateil,  rovennl  with  ver>'  small  8cale0;  lateral  line  con- 
tinuoufii;  tail  anne<l  with  one  or  more  f*pint»s  nr  Umy  ]>late8;  eye  lateral,  high  up;  preorbital  very 
narrow  and  deep;  nof^trilH  double;  iiioutti  .small,  l<»w;  each  jaw  with  a  single  series  of  narrow  incisor- 
like  teeth;  vomer  and  {lalatines  tootliU^s.^:  premaxillarieH  Homewhat  movable  but  not  protractile; 
maxillary  short,  elonely  unitinl  witli  ttie  pnMiiaxillary;  gil  1  raker?  oliHolete;  pseudobranchixe  laige;  gills 
4,  aslitl)ehind  the  fourth;  jyrill-membruiK^s  attachi^i  to  the  i^thmui<,  the  ofienings  thus  restricted  to 
the  sides.  A  single  don<al  tin,  with  Htn>nirs|iiiK^,  the  spinous  i»art  of  the  fin  shorter  than  the  soft  part; 
anal  fin  similar  to  soft  dorsal:  ptvtorals  nuKlerate:  ventral  tin.««  present,  thoracic,  i,  5.  Pelvic  bones 
long,  narrow,  curveil,  clos^'ly  rnnuwteil.  evident  through  the  skin,  as  in  BnUi4idr.  Pyloric  ooeca 
rather  few;  air-bladder  large:  intestinal  canal  l«nig.  Vertebm*  9  •  l.S=22.  Posterior  sutwrbital  bones 
in  close  contact  with  the  pnM)|)en-K':  iNtst-tcmtMtral  imnrnvahly  unite<l  with  the  skull,  apparently  sim- 
ple, but  really  trifurcate  with  tlu-  intcrspa<  es  tilled  in  with  lK»ne.  the  foramen  not  passing  through  it; 
intemeural  bonej*  with  transversely  expanded  ])nckler-like  HulK'utaneous  plates,  which  intervene 
l>etween  the  spines  and  limit  th»Mr  motion  fnrward;  epipleurals  develope<i  from  the  ribs.  Herbivorous 
fishes  of  the  tropical  si^a*;,  whirh  undcrj.^>  great  <"hanges  with  age,  ji.*j  do  the  C/uetodonikinp,  the  young 
having  often  Ix^en  descriln^l  as  ilistinct  jrenera. 

n.  (*andal  peduncU*  arm^M  with  a  ««iiii:U-  '^harp.  aiitror>v.  lancvl  like.  inoviil»lo  spine:  ventral  I,  5. 
b.  Tci'th  of  jaws  iniiiiuvattle. 

c.  Dorsal  with  &\*<mi  ♦>  •*piin-^ Jfcpof iw, p.  8S8 

re.  Dorsal  with  1  or  5  vpinf" Ztbrtuoma,  p.  895 

6ft.  Twth  of  j«w»  niovabk-.  il«»r>;il  wiili  *»  "piiH". amockKhig,  p.  998 

«»i.  Caudal  i»e*luii<*le  with  J  imnmvHlil*'  Inmy  |ilati>.  with  keeU  <»r  rijjri'l  spines:  ventral  ra>-8  I,  3. 

d.  Teeth  tKTrulate:  a<liill  \\ith  linii:  h«»rii  a!"»v«'  eyes Aeantkurmt,  p.  SBO 

(id.  Teeth  not  sernilatc.  f«»roh<'a«l  witlioui  honi- OBJUemUkuB,  p.  4M 

(fenas  179.  HEPATUS  Oronow. 

This  gt»nui«  includes  those  Arnnfjmri'f:*  which  have  the  tail  ariiiiMl  with  a  sharp,  antrorse,  lancet-like, 
movable  ppine:  stn»ng,  tix<*<l,  in«i.M)r  teeth:  ventral  rays  i,  5,  and  about  9  spines  in  the  dorsal  fin. 
The  numerous  s)N'eie>  are  fmind  in  all  tropical  si^as.  Herbivorous  fishes,  living  about  coral  reefs;  the 
adult  pnjtecte<l  hy  the  nnirdernus  caudal  spine,  which  grows  larger  with  age. 

Bhov^wtidai  KWin,  Hi»t<>ria  ri>rinm.  ,\~,  1740  i  i)i>ii)»iiioiniaI  >. 

//<ep<i<MJ«  Gronow.  Zo«iphyl..  li:;.  17».:;    hfixtin/--. 

rrMf*/«  Linnwu*.  S\st.  Nat..  \1\\\  «•«!..  'lOT.  17m;    humtm^:  jmns:  after  HfjmtUi*  Gronow). 

Harpuru9  (Forsten  (inu'liii.  S\>t.  Nat..  I.  !'.'•'>!:'.  ]7s>«  i«>peri«>i  "cauila  ntriqiie  •ipina  vel  squama  onea  falcata  mnnite**). 

v4»pi>Mru»  Laet'*i>ede.  Hist.  Nat.  I'oisv..  [V.  .'>.v,.  IHTJ  >.<uhnrK 

ThTHthitCnvWT.  Ta»».  Kl.  Hi*.t.  Nat..  :i71.  17>. 

ThrutiMCuvier,  Rejriie  Animal.  IM  ed..  11.  'SM).  I'^K  ■  restriett^l  to  />x  At'^inthurf*:  allies  of  Hepatu*  hcpaint). 

TVuiAy*  Swainson.  altere<l  orth«Hrniphy. 

.rflrTJiiMrti*  Giinther,  Cat.,  ni.  :Vla.  ivil  lorhiruln-i^:  younc  fishes  apparently  m.'alelew). 

/?Aow6<rfiW/«iKlehii  Day.  Fishes  India.  I.  ^ri,  ls7»".. 

Acanthnruf.  of  authors  K^nerally.  not  of  F<ir»kkl  a*;  here  understotMl. 

a.  Spine  on  eaudal  peduncle  in  a  lan:e  ovoid  <'herry-re<l  blotch  Ijeeoining  yellow  in  spirits acAfiln,  p.  884 

aa.  Spine  on  caudal  iie<lun<'le  nr>t  as  p*  ove. 
b.  Shoulder  with  a  yellow  or  M'arlet  Horizontal  striiH*  margined  with  hlaekish  running  from  gill-opening  aboTe  pectorml, 

this  iKt'oming  yellowish  in  spirits,  merely  blackish  in  young oKmenw,  p.  886 

66.  Shoulder  not  as  above, 
r.  Head  with   a  white  band   from   Ix'fore    spinous   dorsal  downward,  acrow  opercle,  including  nuurgin  of  preo- 

percle iCTteofnrriiw,  p.  886 

(T.  Head  without  white  band. 
d.  Side  of  body  without  longitudinal  lines  or  cross-tiands. 
€.  No  black  on  last  rays  and  axils  of  d<^rsal  an<l  anal:  body  comparatively  deep,  depth  1.7  to  L9  in  length. 
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/.  Pectoral  fin  uniformly  dusky,  without  pale  or  yellow  edge;  dorsal  rays  27;  anal  2n umbra,  p.  3S7 

Xf.  Pectoral  broadly  margined  with  pale  yellowish  white;  dorsal  rays  26;  anal  24. 

g.  Dorsal  and  anal  blackish,  without  longitudinal  bands;  eye  small,  5.4  in  head inatoide»,  p.  :WJ7 

(/g.  Dorsal  and  anal  with  4  broiid  deep  longitudinal  bands;  eye  large.  3.5  in  head guntheri,  p.  388 

ee.  Black    siK>t   at    base  and  axils  of  last   rays  of  dorsal  and   anal;  bo<ly  not   so  deep,  depth  '2.S    in  length 

chmgattus,  p.  389 

(id.  Side  with  longitudinal  lines  or  cross-bands. 

h.  No  black  spot  at  base  and  axils  of  last  dorsal  and  anal  rays,  or  no  saddle-like  blotch  on  caudal  i>cduncle 

i.  Side  with  many  wavy  more  or  le-w  longitudinal  lines;  no  vertical  bauds  and  no  white  s[K)ts  on  i>osterior 

part  of  body  and  fins;  Inxiy  comparatively  shallow  (depth  1.9  to  2);  interorbital  comparatively 

narrow  (2.66  to  3.2  in  head). 

j.  Head  comparatively  short,  4  in  length;  interorbital  rather  wide  (2.65  in  head);  dorsal  rays  25;  anal 

24 xanthoptrnn',  p.  3^9 

jj.  Head  longer,  3.35  in  length;  eye  smaller,  4.5  in  head;  interorbital  narmwer,  3.2  in  hea<l;  dorsal  rays 

27;  anal  26;  caudal  with  dark  spots dn»^ntnieri.  p.  'A90 

it.  Side  without  wavy  longitudinal  lines,  but  with  pale  vertical  l^Minds,  and  white  spots  posteriorly;  body 

deeper,  depth  1.4  in  length;  interorbital  wider,  2.25  in  head gutiatus,  p.  392 

hh.  Black  spot  at  bases  and  axils  of  last  dorsal  and  anal  rays,  or  else  a  .siddle-like  blotch  on  caudal  peduncle. 

k.  Body  without  black  crossbars;  dorsal  rays  27;  anal  25 cUramentntu*,  p.  393 

kk.  Body  with  black  cnissbars.    No  black  spot  on  la.«<t  rays  and  axils  of  dorsal  and  anal,  but  a  black 
saddle-like  blotch  on  caudal  pe<luncle;  dorsjil  rays  25;  anal  22 mmlrictnsU,  p.  394 

310.  Hepatus  achilles  (Shaw).     "Pa  hu  kui.''     Plate  LVIII. 

Head  3.5  in  length;  depth  1.8;  snout  1.35  in  head;  eye  4;  interorbital  2.65;  D.  i.\,  32;  A.  iii,  27. 

B(Kly  rather  deeply  ovoid,  greatest  depth  at  middle  of  jiectoral;  head  deep,  conipn^ssed,  iipjxT 
profile  rather  strongly  and  evenly  convex;  jaws  slightly  produce<l,  lower  inferior;  mouth  small;  teeth 
broad,  forming  sharp,  cutting  crenulate  edge;  maiyin  of  preopercle  very  oblique,  angle  falling  l)elow 
anterior  maiyin  of  eye;  interorbital  s^mce  moilerately  elevateil,  somewhat  broad,  roundly  convex; 
nostrils  round,  close  together  in  front  of  eye,  anterior  with  small  fleshy  flap;  dorsal  spines  gradiiate<l 
to  last,  which  is  longest,  1.8  in  bead;  dorsal  rays  of  uniform  height  except  last  few,  sixth  ray  1.5;  third 
anal  spine  longest,  2.25  in  head;  seventh  anal  ray  1.5;  pectoral  3.25  in  l)ody;  ventral  iK)inted,  1.1  in 
head;  ventral  spine  small,  sharp  pointed,  2.8;  least  depth  of  caudal  peiluncle  2.35  in  head;  caudal 
broad,  upper  and  lower  rays  produce<i  in  a  point,  margin  of  fin  straight  in  middle;  scales  very  small, 
crowded,  ctenoid;  lateral  line  concurrent  with  dorsal  profile  of  trunk;  caudal  spine  dei)rossible  in 
groove,  3  in  head. 

Color  in  life  (field  No.  03511)  dark  brown,  nearly  black,  a  light  blue  ring  around  chin,  and  spot 
of  same  color  on  opercle  at  angle  of  gill-opening;  large  patch  on  side  including  caudal  spine  rich  orange; 
a  narrow  line  on  Ixxiy,  below  base  of  dorsal,  and  another  above  base  of  anal,  light  blue;  dorsid  dark 
brown,  nearly  black,  with  an  orange  tinge,  base  narrowly  siarlet  at  first,  the  color  widening  posteriorly; 
anal  similar  to  dorsal,  base  narrowly  scarlet  for  nearly  whole  length;  caudal  black  on  Inisal  portion, 
upper  and  lower  edge  white,  margin  broadly  white  posteriorly,  a  narrow  black  submarginal  crescent, 
before  this  a  broad  scarlet  patch;  pectoral  black;  ventrals  dusky  orange  at  Imse,  anterior  edge  and 
upper  |X)rtion  light  blue,  posterior  lower  half  dark  brown,  nearly  black;  iris  blue  with  yellow  iimer 
border. 

Color  in  life  of  a  specimen  (field  No.  392)  collected  by  Jordan  and  Kellogg  at  Apia  in  1902,  brownish 
black,  paler  lielow;  the  lateral  spot  of  a  vivid  scarlet;  a  bluish  white  band  across  lower  jaw;  front 
profile  bright  bluish  gray,  the  preorbital  and  cheeks  clear  brown;  dorsal  brownish,  becoming  orange 
behind,  the  liase  of  soft  dorsal  scarlet  with  a  whitish  line  below,  the  upper  parts  blackish  and  suffused 
with  red,  the  edge  narrowly  whitish;  anal  similar,  with  more  black  and  a  much  broader  edge;  caudal 
dusky  at  base,  with  concentric  crescents  of  orange,  black,  and  white;  ventrals  dusky,  edgeii  with  bluish 
white;  a  black,  vertical  line  across  preopercle;  oj)ercle  black  with  a  whitish  edge. 

C/olor  in  alcohol,  blackish  brown;  gill-flap  below,  large  ovoid  i)atch  including  caudal  spine,  ba.se8 
of  soft  dorsal  and  anal  with  narrow  band  broadening  out  to  last  rays,  and  median  band  on  middle  of 
caudal  creamy  yellow;  close  along  bases  of  soft  dorsal  and  anal  a  narrow  gray  white  line,  deepest 
behind;  caudal  with  narrow  blackish  submarginal  line  following  outline  of  fin  and  inclosing  creamy 
white  band;  a  narrow  pale  blue  or  slaty  band  from  corner  of  mouth  across  chin;  jHJctoral  pale  slaty; 
ventral  with  broad  slaty  blue  margin,  axil  creamy  yellow. 

Described  chiefly  from  an  example  (field  No.  05387)  taken  at  Honolulu. 
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This  pperies'  is"  abiimlani  at  Ilnimlulii,  whi>n>  il  Ha.i  .ilTtaini-'i  bv  .l^nkinp,  the  Alhnlmia,  ami  by  ii?. 
SteiiKlachtif  r  ami  i\\-^t  Kowler  liml  ^|>t-.-i[iii'ii^  frnrn  ]b>]ii>liilii.  ami  the  .Vl^ilnM  ohlained  it  at  Piiako 
Bay,  Hanaii.     \Vi'  have  >'\:i>iiiiifl  2>>  sjit'i'liiit'iis.  all  Sri'in  ll<fiii>liilu,  ran)png  in  length  from  4  to  more 
rhan  III  ini-li«'.     AIhi  fmiiicl  in  Siiiiniii. 
AnnthHrHt  .fhill.'  Shiiw.  (Ifn.  Zi-.L,  IV.  :!•>::.  l-e    no  lotalily^  ■^toiTi.lK.-hiicr.  Itcnk-.  Ak.  Wlw.  Wieri.  I.XX.  1900,  «a 


ail.     Hepatus  oUvacaua    lU.-li  .v  Sliiiriiler ..     ■•Xur-nnr."     Fig.  \m. 

Head  :!.7.i  in  IfHt-tii:  lii'pth  :.';  evf  4  in  Ii.m.I;  mi..ii1  \.1'^:  iiil.T..rbital  ri.ii;  D.  i\,  2i:  A.  23. 

Body  rather  ilifj.ly  iivipiil.  u'ri-:iTi->t  il-'i^tli  ;ii  nii'MU^  of  (UTtnntl;  head  ileep,  cnniprefleeii,  upper 
profile  steep,  <i>nvi-x;  jaws  sliehlly  [iri-lnn'l,  |..ii.r  iiii.rinr;  nii>iith  small,  ■ihliijue;  teeth  hmad,  form- 
ing sharp  I'Uttin);  iirniihitt-  it  I  !.''■:  rnar.Tiji  I'l  ]iri-.  iprn  li'  \  rry  nbliijn''.  iin^lt'  lieloH"  anteriiir  margin  iif 
eye;  inten>rhilHl  ["iiac'i'  niixlrniii'ly  rU'viiii..!,  Iinp^nl,  rnunilly  •■■■n\i-s:  mistrils  round,  rloBc  together  in 
fnitit  "(eye,  anlerinr  i<  liiil.-  li.-lmv  i"«ii-iiiir,  mth  -iii;ill  Il.'-liy  Iliiji:  la.-t  ihirsil  fpiiieH  longed,  aboni 
«i|nal,  eleventh  l.ii-">  in  h.Mil,  ^.-vi-nti-i'iiili  4i>r-iil  ray  I  ."i:  iliinl  auuI  sjiim- 1'.  1;  i«venti-enth  anal  ray 
1,75;  pwtoral  eijual  to  hrail.  |".in(fl.   \i  iilmi  ]m.iih,.|.  I.l':  \.Tiiriil  ^pint'  l,";  <lepth  of  uaudal  peduncle 


■in«groove,  3.2-t 
ith  dorsal  profile 

iliiii-h,  a  white  mri[>e  edgeil 

ow  sixlh  doryal  spine;  dor- 

ne-thinl 

r-iil:  viutnils  edged  with  hlaik,  luembranex 
cri.ir  third,  whiih  h  dirty  white;  iri;-  black, 

iriiwiiish  blotch  on  humeral   region 

cintngc,  the  xjiine  diiMky;  lipr  dark; 

Tilorn  brighter;  caudal  yellow  at 

f,  a  Innate  white  IninliT  nn  luiildlc  riiy^.  tip-  "I   InU-i-  <ln>ky;  pei'toral  yellow,  dufky  at  bat<e  and 
ameriiir  mvM  ventrals  bhi.fci>li  bnnvn;  iri-i  mIIhw.  with  hiiii'k  im  up(ieraiid  lower  partii. 

Fi.-ld  N...  o:S.il:.*h:iil  U-ly.  head,  imd  .-andal  .lark  brown  in  life;  mudal  with  pale  orange  tinge 
■nir  flm-  t  upper  anil  Inwer  loK-s  in  fri.nt.  iind  :i  larin-  while  ireiwent  along  the  etiisi^  Dated  portion 
rro«ly  .-Ifc-cl  «ilh  l.hi.'k. 
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[?lill  another  tiptn-imon  (fiplil  So.  03473}  was  dusky  olive;  a  noarlft  stripe  behinii  upper  SkUgle  of 
^ill-openinjj  hh  lonn  a«  hiiui  ami  very  bright,  itn  wiiip  bonlfr  lilai'k,  not  l>li*nilint!  with  prounil  «ilor; 
a  whitf  cret^enl  on  caiiilal;  [Kuiterior  half  of  pei^toral  olwi-urely  wliititili. 

Color  in  altiihol,  Mackixli  hmwii:  u  homimtal  lianil  uf  Imft  oiiial  to  Icn^li  nf  snout  from  iH-hin'l 
up|ier  iiiar)(in  of  o^iercle  liorclert'il  with  ilc<-)ier  hrowii:  nitilian  rHUiliil  niys  liroailiy  niaiyineil  with  liull 
buff,  eiige  with  narrow  blwkinh  marginal  line;  jiei'lonil  with  blackifh  lia«tl  [mrliim,  imter  portion 
grayish. 

DeB(-nhe<)  <'hief1y  from  an  example  (No.  QXyVJ)  Uken  at  llonolnln. 

The  Hiiev'tex  Hp[iear)'  to  [m>  fairly  aliunilant  al  Iloriohiln,  Dui-tor  Jenkinx  olilaintil  11  exaiiiplex, 
Jordan  ami  r^tiyiler  I,  ami  we  tini>(>rve<l  9.  The  .-t/foifrtwdMainiHl  it  at  llonoluUi  and  al  diako  Itey, 
Hawaii.    The  :.'!  HiH-ciiuens  exainitieil  an:  U  to  lO.fl  iiiuhti)  long. 

I.  I>ai.  Taliiti:  Ditnlln'r.  Flwh<-  <lrr  Siiito^r.  IV,11».  inn 
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313.  Hepattuleucopareius  (JenkiuH).     " Mailuito."     Fig.  ItiT. 


Head  4  in  lenglh;  depth  1  75    eye  3  2S  in  head    i 
Body  deep,   compreteed    upper  protili    stonglv 


t  1  2'i    interorbital  2.7;  I),  ix,  2ti;  A.  iii,  24. 
lex     lr)wer  ehallowty  eonvex;    head  deep, 


conipresse^l,  upper  pnitile  steep  to  don^l.  Iowit  i>ni 
trals;  jaws  large,  lowftr  slightly  pnidnit-l;  snout  l.ing, 
teeth   broad,  eilges  iTennlale.  i-ompresBed.  funning  a  sliarp  I'littiiig  edgi';  i: 
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obliqae  (blant  angle  of  which  woald  form  helow  ini<l<Ue  of  eye);  eye  rather  laige,  high,  in  poeterior 
third  of  length  of  head;  nostrils  small,  duee  together,  anterior  with  small  thin  flap,  oircalar,  posterior 
a  small  slit;  interorbital  spa4-e  hroad,  convex;  dorsal  Hpines  stnmg,  graduated  to  posterior,  last  1.3  in 
head;  tirst  anal  ray  1.25;  anal  spinen  gra<luate<l  to  thinl,  longest  1.65;  fourth  anal  ray  l.2Sy;  caudal 
broad,  emarginate;  pectoral  pointed,  2.8  in  boily;  ventral  sharp-|K>inted,  4  in  body;  ventral  spine,  2  in 
head;  caudal  peduncle  compressed,  its  depth  2:  caudal  spine  moderately  long,  depressible  in  a  groove, 
4  in  iKxiv. 

Color  in  life  of  the  type  {So.  50712,  T.S.N.M.  i.  a  wliitish  l>and  from  base  of  first  2  dorsal  spines 
downward  behind  eye,  including  often-le  to  its  lower  margin;  also  a  trans^'erse  whitish  band  at  base 
of  <*audal. 

Color  in  alcohol  deep  brown,  vertical  tins  and  vent  nils  darker;  top  of  head  and  spare  in  front  of 
spinous  donal  pale  brown,  nmningdown  as  an  ohiiijiu*  band  along  gill-opening  over  opercle and  maigin 
of  preopercle;  l»se  of  la^t  dorsal  rays  blackisli;  Imse  of  caudal  iiale  l)n»wn. 

Described  from  the  type  taken  at  Honolulu  l>y  I  ><M>tor  Jenkins.   The  species  is  thus  far  known  only 

from  Ilonoluhu  whence  we  have  l>  sjRviinens,  ami  from  Ililo,  from  which  we  have  1.    These  specimens 

varj*  in  length  from  ;{."  to  8.75  in<'lu»s.     St^'U  alive  in  aquarium  at  Waikiki. 

TEuthi*  kueoitnrviMf  Jenkins.  Bull.  I*.  S.  Fi>li  <  oiinn..  .XXIl.  VArj  ^Sipt.  2:{.  l^tSt.  fig.  2S.  47G.  Honolalu  (type.  No.  50712, 
r.S.X.M.  (field  No.  324.:  mil.  o.  I*.  .I.iikin>  . 

313.  Hepatus  umbra  i. Jenkins).     Plate  47." 

Heairl  3.8  in  length;  <lepth  1.7:  eye  :>.7.i  in  head:  snout  1.2;  inten»rl)ital  2.ti5;  D.  ix,  27;  A.  in,  25. 

Bo<1y  deeply  ovoid,  greatot  tleptli  at  ]K'<toral  revnon;  head  dei'p;  upper  profile  neariy  straight 
from  tip  of  snout  to  interorl)ital  spare,  then  n>nvex  to  origin  of  dorsiil:  jaws  low,  lower  inferior;  month 
small;  interorbital  broa<!.  e«»nvex:  nM.sjtrils  .-mall,  round,  elose  t<»ir«'ther,  anterior  laifper,  with  small 
thin  fleshy  flap;  last  tlorsal  spine  1.7  in  head.  anteri«>r  spines  ^raduat(*<l  to  posterior;  fifth  dorsal  ray 
1.25;  thinl  anal  spine  lon^t*st,  2:  ei^rhth  anal  ray  1.5:  niudal  rather  hn>ad,  emarginate;  pectoral  broad, 
a  trifle  longer  than  head:  ventrals  sh;tr|>ly  (m tinted,  a  triHe  shorter  than  pectoral,  or  about  equal  to 
heail;  caudal  ])e<lunele  eompresst^l.  2  in  head:  eauiial  spine  small,  sharp,  al)out  5  in  head,  depressible 
in  a  groove;  Hcak*s  small,  finely  (-tenoi<I.  very  .>^mall  on  top  of  head,  breast,  and  basal  portions  of 
vertical  fins;  lateral  tine  irreiruiar.  arrhe<I  at  tirst.  then  sloping  down  to  cawlal  spine,  more  or  less 
straight  fn>m  l»eW»w  anterior  |Mirti«»n  ni  s|iinnns  dors;il  to  Ih'Iow  middle  of  soft  dorsal. 

(.Vdor  in  al<*oh(»l  more  or  1<*>.*^  uniform  <iark  ('h«H.'olate  t)n>wn,  outer  ]Hjrtions  of  the  fins  blackish; 
pectoral  i>ale  olivac'eous  brown:  ventrals  blackish  on  outer  jMirtion. 

The  aliove  description  is  from  the  tyiK'    field  Xo.  (>o:>8,'h.  a  si>e<*inien  7.5  inches  long,  taken  at 

Honolulu  by  us,  when*  we  obtained   1   other  e.xample.     A   single  small  si>ecinien  was  obtained  by 

Doctor  Jenkins,  and  the  Afhntrnss  MMure<l  others  at  Puako  Bay,  Hawaii. 

T*uthif  umhrti  Jenkins.  Bull.  l*.  S.  Fi-!i  «'omru..  XXlI.  l*.»«rj    s^pt.  23.  !•«««.  477.  Honolulu  aype.  No.  aOMl,  U.8.N.M.); 
Snyder,  op.  fit.  'Jan.  ll».  I'.nM-.  .V«  •  l'iink«»  Hay.  HtiwHii-. 

314.  Hepatus  matoides  iC'uvieriV  Valenciennes).     **JI/ai»'i.** 

Head  3.8  in  length:  «lepth  1.9  in  len;rth:  snout  1.4  in  head;  eye  5.4;  interorbital  2.5;  D.  ix,  26; 
.\.  Ill,  24. 

Bo<Iy  dee|>ly  ovoid,  ^n*atest  depth  at  ori^nn  of  anal:  hea<I  fUvp,  compressedi  oblique;  snout  long, 
compresseil,  up[)er  pn»tile  c<»nve.\;  eye  small,  hi^rh.  in  last  thinl  of  head;  nostrils  small,  close  together, 
anterior  lanrc^r,  with  small  thin  flap;  mouth  smalt,  inferior:  jaws  not  much  produced,  lower  inferior; 
interorbital  sjiace  broa<l,  elevati*d,  <-«»nvex;  mar>:in  <»f  preopenle  forming  an  angle  below  anterior 
nostril:  n<»strils  small,  n>und,  cl<»se  to^tlier,  anterior  la^rer,  with  small  fleshy  flap;  dorsal  spines 
rather  thin,  last  2  in  bea«I;  <Iorsal  an<l  anal  rays  pr<HbK*e<l  in  short  f>oints  posteriorly;  sixth  dorsal  aay 
1.4  in  heail;  anal  spines  graduate<l  to  thinl,  which  is  2.5;  thirteenth  anal  ray  1.5;  caudal  long,  deeply 
emaorinate;  ]»e«'toral  etpial  to  hea<l;  ventral  sharply  |H>intnl,  1.25;  ventral  spine  2.25;  caudal  pediiDcle 
rather  deep.  ci»m]>resHe4l,  2..'I5;  (*audal  spine  small,  5.5  in  hea^l;  si-ales  small,  finely  ctenoid,  verj'  small 
on  kisal  iM»rtions  of  vertieal  tins;  lateral  line  {tartly  i*on<*urri*nt  with  dorsal  profile  of  back,  nearly 
<trai<;ht  from  l»elow  anterior  <lorsal  spines  to  Inflow  ]KH<terior  rays,  then  running  down  on  caudal 
|H*.!unrle  aloutf  upiH*r  vda^v  of  jrnntve  of  i.*audal  spine  to  Iwse  of  cau<Ial. 


<i  T(  nth  it  umbra  im  the  plate. 
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Color  in  alcohol,  deep  brown,  dorsal  »n(i  anal  fine  blarkish;  randnl  liiifky  alonjj  middle  of  margin; 
aide  without  blue  or  |>ale  line?;  margin  of  gill -opening;  dniiky:  i>ei'lorBl  dark  brnnnifh.  margin  broadlv 
paleyellowi^'h-nhilc;  ventral^  blackish  on  outer  jiurtion,  brownii^h  on  basal  iwrlionfof  rayi<,  the  mem- 
branes whitiDh;  li[iH  bniwn. 

n^tKTJIwd  front  at)  example  (No.  056(fJ)  taken  at  llonululn.  This  s[M-n(«  has  been  recorde<l  from 
Oiialan,  isle  of  France,  and  the  Hawaiian  Inlands.  It  dixii  not  a|>|iear  In  lie  c»ninii)n,  as  nnly  I  >>mall 
specimen  was  Hccortil  by  Jenkins  ami  3  by  us,  all  from  Honolulu,     Our  examples  are  tt  to  l-!.5  inches 


tl.*h. 


I.  Piilxi.,  X.  WH.  IfOb.  Ilia  orPnnc 


<t.  25.  ]9(»). -ITH  (HnnciliiHO 


316.  Hepatus  g^mthei 

Head  4  in  length;  depth  IM;  eye  II.o  in  ht 

BibU*  deeply  ovoid,  greatest  depth  at  origii 

nveJt  (rom  tip  of  snout  (■»  spinous  doreal;  eyi 


{Jenkins).     "i*u.(/»."     Fig.  168. 

id;  wi.inl  1.4;  interorhital  2.7;  D.  ix,  'Jfi;  A.  iir,  24. 
<if  anal;  heaildeep,  coniprpsweii,  upper  ]in>lili'"bli()nely 
rather  large,  high,  in  last  third  of  hea<l;  nostrils  small. 


Flo.  168.— JirfMfc 


elom  together,  anterior  the  larger,  roundeil.  with  thin  fleshy  flaji;  mouth  small,  low.  in: 
blunt,  slightly  prmluced,  lower  inferior;  interorinlal  sjiacis  broad,  elevated,  iiinve.'*;  mar 
opercle  forming  an  angle  lielow  anterior  ritn  of  orbit;  dorsal  Hpim-s  slender,  grailnattil  U<  hi 
1.2.^  in  head;  siift  dorMil  and  anal  not  pointnl  Udiind;  eighth  donuil  ray  l.'2  in  bead;  third 
longest,  1.9;  eighth  anal  ray  l.'JH;  caudal  long,  emarginate;  peotoral  longer  than  hea'l.  it. 
ventrals  sharp-pointeii,  1.2  in  head;  ventral  spine  1.!';  nindal  [Hilnnele  compniweil,  iIh  Ichs 
caudal  Bpitie  short,  l..""'  in  eye;  scalen  sinall,  erc)wiled,  I'teiinid;  very  nnnute  scales  on  lia«d 
vertical  lini';  lateral  line  nearly  conoirrent  with  ilnrsal  pmlile  of  back,  straight  from  anti 
tipinps  to  lielow  middle  of  suft  dorsal,  then  running  down  above  ciIkc  <it  iwidal  iipinc  |o  hiisi 
Color  in  life  (field  No.  ISW,  0.  I'.  J.),  general  cubir  brown;  an  orangi-yellow  hand  aloii 
below  baee  of  donal,  jiut  above  yellow  band  a  blue  line;  4  golden  lungitudinal  bands  or 


portion,  of 
rior  dorsal 
'of  candid. 
K  hark  jUi-l 
dorsal  (in. 
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with  an  intercalary  l)an(i  whidi  in  nmie  examples  makes  5  bands;  anal  with  4  pimilar  ones;  pectoral 
vellow;  vellow  area  thn»UKh  eve;  vellow  line  over  nnnut. 

Color  in  alcohol,  dark  hrown,  vertical  fins  <1arker;  Hide  plain  or  unifonii  brown,  without  any 
lines;  soft  dorual  and  anal  grayis^h  |K»Htcriorly:  Uith  donuls  and  anal  with  4  broad  deep  brown  longi- 
tudinal bandt*;  i*andal  deep  brown,  apiKirently  without  Hfiote,  base  of  fin  pale;  pectoral  brown  on 
baaal  portion,  marfsinal  portion  broadly  yellnwinli-white. 

I)efe!cril»e<l  from  the  type  taken  l>y  I)oc-tor  JenkiiiH  at  Honolulu. 

Thifl  8|)ecief<  is  oi  rather  wi<le  di.stributitui  anion^  the  islands  of  the  tropical  Pacific,  having  been 
reconle<l  by  (yiinther  from  the  (*an)line,  SiN-iety,  Navi^tor,  Pelew,  and  Kinicsinill  islands,  aind  iden- 
tifier! with  Artnithnruj*  hhn'hi  of  Cuvier  ami  Valvnt-ifimes. 

Twelve  sfieci mens  won*  ol>taine<l  at  llouolnlii  by  I)o<'tor  Jenkins  and  2  by  us.  We  also  have  3 
examples  frr>m  Ililo.     Our  s|ie<*iniens  urc  l.~>  tn  s.(>  inches  lonj;.     Perhaps  identical  with  H.  maUnde*, 

Acantkuru*  bitn-hi.  <faiiih«T.  Fisthf  Mt-r  mhN«-«-.  IV.  UK*,  j.l.  i.\ix.  rtir.  B,  isT'i  (Caroline,  Society,  Navigator,  Felew.  and 
Kingymill  islaiid^i)-.  iif>t  of  Cuvier  hikI  ViiIi'ii<iiMini-».  wliich  i^  not  ct'rtiiinly  identifiable:  Streeti*,  Bull.  T.  S.  Nat. 
Miw..  N<i.  7.  ^»^.  IhTT  ■  lloiiolnlii  •:  <.iniilit  r.  >h..rr  Fi»lii"  rim II..  I.  VI.  .'ly.  ISN)  i  Honolulu). 

Teuthu  iiUHthtri  Ji-nkins.  Hull.  V.  S.  Ki-li  <  ..nun  .  XXII.  l'.«rj  s^pt.  2::.  IIAU).  477.  tlfc.  'J9,  Honolulu  (type.  No.  60812, 
I'.S.N.M.,  H.t»  inch*-?*  lonjr  - 

^  316.   Hepatus  elong-atus  i  I^uvikmU'I.     "MaiPi." 

Head  4  in  k*n>:th:  drptli  2.s;  .xnmit   L:;-.  vyv  :i.7">  in  lM*a<l;  interorbital  2.5;  D.  ir,  26;  A.  Ill,  24. 

Rxiy  elongate,  ovatt\  ^'n*:itr>t  «ii*|»tli  at  luidtlU*  nf  |HMtoral:  hrad  dtvp,  upper  profile  straight  from 
tip  of  snout  to  interorbital  span*,  tlifii  (-<ti)\<>\  from  iiittTorbital  s|iii4'e  t<»  origin  of  dorsal;  jaws  low, 
lower  inferior;  mouth  small:  trftli  coinprcsstMl.  mMiulatt*:  nnstriU  (*l<is<*  together,  anterior  larger,  with 
small  fleshy  flap;  hL<t  dors;il  >\a\\v  \*n\\i*->\,  l.-'i  in  hfad;  twriiticth  dorsal  ray  1.5;  third  anal  spine 
longes^t,  .*i:  first  aiial  ray  l..'i;  lainlal  It.n.:.  v»Ty  .Irrply  iMnaru'inaiJ'  in  a  rremvnt,  upper  and  lower  rays 
pro«luc*e«l  in  sharp  iHjint'.  iipp^-r  tin*  lonjrr:  iaii«l:il  pt«linM'li*  rnmprfsj^e^l,  its  least  depth  2.4;  pectoral 
3.25  in  Ihxly;  wutrals  l(»iii:,  iMilnttMl.  :;  in  ImhIx  -  .^^i/uu*  a  littlf  l(>>stlian  half  length  of  fin;  caudal  pedun- 
cle (rompres»e<l,  it<  dt-pth  *J.2.'»  in  h«'a<l:  rainlal  spim*  loiiir,  dt'prrssibh^  in  a  groove,  2.7  in  hea<l;  scales 
very  small,  cyrloid,  (-ni\v«ie<l.  fin<ly  ctt^noiti;  lateral  line  arcluMl  in  front  to  fifth  dorsal  spine,  then 
straight  to  Inflow  nrKltMc  of  iliiiv;;!].  <ln>ppin;r  ,l,t\vii  and  riinniu;:  along  middle  of  sideof  caudal  peduncle. 

(VJor  in  a1<'olinl.  imifornrdark  <'liiH'olat<- '  rowii:  lip.<  blackish:  vertical  fins  brown  like  body-color, 
maiyin  of  caudal  narrowly  \vliit«':  axils  and  bases  of  {Mistcrior  dors;d  and  anal  rays  black;  pectorals 
brownish;  vtMunils  Mackish  on  outer  |Mirtion:  manjin  of  ^nN»ve  of  caudal  spine  very  narrowly  blackish. 

Description  from  an  example  <  Nn.  (C»:r>4  i  7.7.")  inches  lonu'.  taken  by  us  at  Honolulu.     The  species 

is  of  wide  distribution  and  has  Immmi  n nled  from  Fiji  Islands,  China,  Kotoeho  (Formosa),  Miyoko 

Island,  Kiukiu.  New  Hebrides.  I'elew  and  Tahiti  i^^lands,  as  well  as  from  the  Hawaiian  islands.  It 
was<»btained  by  I)<><'t<>r  Jenkin>  at  IlMnolnln  and  by  us  at  Honolulu  aii<l  Ho<jkena,  Kona;  also  by  the 
AlUilnnm  at  Puako  Hay,  Hawaii.  an>l  :tt  Mation  :is:>4.  on  tlie  southern  coa.«<t  of  Molokai,  in  8  fathoms. 
We  have  examiiUMl  l*s  sjuM-imrns.  \\hi<h  ramre  in  leii'^ih  from  4.4  to  S.4  inches. 

ChsrliHiim  flonifUu*  l^ir.|M«l«-.  HJ.-.t.  Nal    I'..:--  .  IV.  171.  Ti.  VI.  Wm.I.  iNrJ.  Pacific  Ocean. 
Acanthtirit*  niifntri*V\\\'wT  \  VaUMniiiiiM-.  II:*t    N;»i.  r<ii^-..  X.  _"*•**.  I*<i.'».  Sandwich  Islands. 
AcaHthurH*Uiitniu'ttitimi'M\\\\\hvT,i'i\\..  III.::.;i.  l**'!.  China    Fiji  Nlaiul^  .  Sn'iii«liiohner.  Denk9.  Ak.  Win.  Wien,  LXX,  190Q, 

4M  t  Honolulu). 
AituUhitrii«Hitirtn'.i\\\v\\hvT.t\\i..  III.;'>:^J.  ]ni,]    n«\v  IIi-l»ri«li->  :  <itiiiihir.  FiM-lie«1er  Sml^ec.  IV.  IIU,  1S75  (Sandwich  Illaoda; 

New  Hi'briilo:  IVU>\v  Niau'N:   Tahiti  :  siiyli-r.  <ip.  <it.  t.lan.  1'.*.  VMWk  \i.K  i  I*iiHko  Bay,  Hawaii:  station  38M  flouth- 

trn  c«iast  of  Molokai*. 
nuthi*  hiinunin/ui',  .Ionian  »V  Kvrrinann.  I'nK-.  I'.  .-.  Nut.  .Mu>.  WMtl,  :i.'»s  •  Kot<KHho.  Forni(Ma):  Jttrdan  A  FViwIer.  Proc.  U.S. 

Nat.  Mux..  XXV.  1iNr_>  .  ]»!:;>,  .v>i  .  K<»t<>-h<i.  Foriiio^;  Miyako  NIand:  Kiukiu  iMlanil*):  Jenkins,  Bull.  U.S.  Flih 

(*«imm..XXII.  liWJ  iS-pt.  ii.  lw«i.  479    HoMohihi-. 

317.  Hepatua  xanthopterua  (Cuvier  <?i:  Valenciennea).     *'1VVi/ti." 

Hea<l  4  in  ien^^h;  <lepth  2:  sn«»ut  l.:V>  in  hea«l:  eye  4;  interorbital  2.65;  D.  ix,  25;  A.  in,  24. 

BinIv  deep,  rather  lon^,  ^reatot  depth  at  middle  of  ventral;  head  deep,  compreased,  upper  profile 
rather  strongly  an«l  evenly  convex;  jaws  low.  stronjj,  li>wer  inferior;  mouth  inferior,  low;  teetli  com- 
pressiMl,  1»road,  e<l^;e:s  <'renulate;  margin  of  })rtM))>ercle  very  oblique,  the  angle  below  anterior  margin 
of  eye;  interorbital  H[iace  l>n»a4l,  convex,  elevated;  n<»strilH  cloee  t4igether,  anterior  large,  circular,  with 
small  iieshy  flap;  dorsal  spine:^  );raduated  to  1:Ht.  {Misterior  1.35  in  head;  doraU  and  anal  raya  rather 
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high,  roun<l«<l,  poeterior  not  pro<liic»l;  eighth  domal  ray  1.25  in  hewl,  anal  spines  gradual^)  to  third, 
whivh  is  I.H  in  head;  ninth  anul  ray  1.2;  laudal  Ion);,  <lpe[)ly  einar)cinale,  tlie  upper  and  lower  luljen 
proiluceil  in  long  Mharp  iiointa;  {xrctjiral  D.5  in  txtiiy;  veiitmla  sharp  |Hiinte<l,  2  in  head;  candal 
{tediinule  I'oiiiprMoed,  depth  2.25;  landal  opine  iiioilerately  larjfe,  4  in  heail,  ilfpretwilile  in  a  ^crcMive. 

Color  in  alruhol,  deep  lilackiHh-bruwn,  aide  with  many  dusky  brown  lontfitudinal  vennieulatiii)! 
lineH;  dorsal  and  anal  lilai'kish  ut  base,  paler  on  tenniimi  |iortion,  with  4  rather  hniad  brown  longi- 
tudinal l)andB;  caudal  l>lai'kii<h-lm>wn ;  pectoral  blaekifh -brown,  margin  bniaillydull  buff:  vvntrals 
blat-kiah  on  Kitut^r  jMirtion,  innermost  baxal  portion  Hlaty. 

Deei:riU><l  from  an  example  (No.  05mt\)  taken  at  Honolulu. 

The  B[ieeieH  in  known  only  from  Seychelles  \the  type  locality)  and  the  Hawaiian  li<lan<)(i. 
specinien  7.2a  inches  loiii;  was  Mecnred  by  Jenkinc  and  j  others  (13  anil  17  iriches  lun|c)  by  u 
Honolulu.     Thin  8|)ei'ie9  may  not  lie  distinct  from  it.  ijuuthfri  or  H.  vuiUiidm. 


One 


I.  I'.  K.  FlnliComm..  XXn.  1 
316.  Hepatus  dtiosumierl  (Cuvler  A  Valp 


r..  Scych 


I  I  Honolulu). 


Head  3.35  in  lei^h;  depth   1.9;  snout  1.4  in  lieofl;  eye4..'>;  interorbiUI  :i.-2:  i).  i\.  :i7;  -\.  ni.  'M. 
Body  deep,  upper  and  lower  proflles  nearly  «venl}'  eonvex.  greatest  depth  aliuut  uiiddlf  of  len^^h 


of  trunk;  head  deep,  oompretweil,  upper  profile  evenly  and  obliijuely  <-onvex  from  fip 
origin  of  dorsal;  jaws  large,  inferior,  very  slightly  prmlueed;  month  umall.  inferior;  t< 
oimprewteil,  eilges  erenulale;  niaiyin  of  preopi'n'le  very  obliijue,  angle  in  front  of  anterior  r 
eye  small,  high,  in  posterior  thini  of  head;  nostrils  small,  eloae  together,  anterior  w*ith  p 
flap,  jKisterior  a  short  oblique  flit;  interorbilal  S|iai'e  broad.  c<invex;  dorsal  spines  gr 
poslerior.  lust  1.75  in  head;  seventh  dorsal  ray  1.5;  posterior  dorsal  and  anal  ravM  ro 
prtKbiced  in  ]Hiinli>;  anal  spines  graduated  to  last,  which  is  2.4;  seveiilh  anal  ray  1.5;  | 
ventral  sharply  {minted,  I.L'-t  in  head;  spine  2.8;  <-audal  largi',  emarginate.  np|H-r  rayw  pr 
point  lieyond  lower;  caudal  |ieiliinele  com pri'ii-ii I ,  ill  de|iih  L'.'i  in  head;  caudal  spine  n 
depress! Ilk'  in  ii  groove,  ^..'i  in  head:  scales  very  small,  I'lenold,  crowded,  few  on  soft  dor^a 
I'Bodal,  minute;  lateral  hue  eoneurrent  with  the  prolile  of  back,  more  or  tesH  running  dow 


■til  broad, 
ni  of  orbit: 
null  flesliv 
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Color  in  life  (Fiel<l  No.  02VW0)  <hill  bluish  olivi*,  upi)er  jiart  more  bras-«y,  wavy  braaey  lines  sep- 
arates! by  narrower  blue  one  nmst  distinct  un  up|>er  ihinl  of  side;  hea<l  niarbleil  with  blue-black  an<l 
pale  yellowish;  a  broail  brassy  intrroiiilar  luiinl;  ii  narn>w  brassy  line  exten<iing  forward  and  curving 
upward  from  anterior  part  of  eye,  this  «ontinne<l  aruimd  under  eye  and  on  to  upper  end  of  opercle;  a 
brasHv  band  l)ehind  eve  and  faint  hues  of  sum**  alM»vr  tne;  lii>s  mottle*!  with  black  an<l  bluish;  lower 
jaw  ami  throat  j>ale  bluish;  a  narrow  l)r;L<>y  line  alon<:  brn-k  at  Ittiae  of  dorsal  liu,  and  a  similar  bluish 
one  along  l>ai<e  of  anal;  dorsal  tin  yellow,  >oiM»'\vhat  niottle<l  with  olivaceous  along  l>ase anteriorly, and 
with  bluish  on  last  few  rays;  a  narrow  I  (hie  line  alonj^'  base;  caudal  bluish,  with  numerous  small 
blackish  olive  8 jK)t.s,  yellow  at  ba»**\  bri«:litest  a)>ov»';  tips  of  tins  black;  anal  olivaceous  with  narrow 
stripes  of  blue  and  yellowish,  distal  portion  i>f  lin  blackish,  narrowly  bordered  with  blue;  pectoral 
smoky  IkjIow,  yellowish  alM»vc,  the  antrrior  ^Ije  bluish;  ventrals  blue-black,  paler  at  !>ai«e;  lance 
white,  surrounded  by  black;  iris  l»rassy.  Idnisli  ;il.o\«'.     (('au<lal  spots  wanting  in  young.) 

Another  example  (Field  No.  ():5:J»)H  >  oli\f  brown,  >treakcd  with  faint  blue;  a  yellow  area  about 
eye;  cheek  with  lij;ht  blue  lines;  edi:e  ..f  ojk  i<  le  ]>ia»  k;  no  shoulder  s|M»t;  dorsal  golden  brown  witha 
pale  blue  and  a  jrolden  line  at  base,  the  niarjin  l)la(ki>h,  last  rays  w  ith  bluish  shadings  and  lines;  anal 
dark  brown  with  very  laint  ]>hiish  sinaks,  a  faint  l)lue  and  a  fainter  jjolden  line  at  base,  and  a  black 
and  a  blue  line  at  tip;  caudal  w  iih  bine  L'lay  reti«ulaiions  around  <rolden  brown  spots,  well  defined;  a 
golden  ring  at  bast*  of  tin.  lo]n->  dn>k\  ;  ventrals  with  Mnish  rays,  yellowish  membranes  and  blackish 
edgt*s;  |>e<'toral  yellowish-bn»w  ii.  npptr  ray  Mark;  no  blaek  spot  in  axil  of  <lorsal  and  anal. 

Field  No.  ()iV>00,  ImmIv  with  innntTMUs  narrow  wavy  loni:itndinal  «;olden-yel  low  alternating  bluish- 
gray  lines  in  life;  <lorsal  bri«:ht  \ellow.  narrow  blue  line  aionjj:  base  of  tin,  immediately  l>elow  this  a 
narrow  golden  yellow  line  a<ross  liax-  of  eandal  between  spine  and  base  of  rays;  anal  dusky  yellowish, 
with  4  distinguishable  an<l  traees  ..f  pnliap-  '_*  or  :>  otiier  l>ars  of  yellow  running  parallel  with  outline 
of  Ih^Iv;  <"audal  bluish-i:ray  with  nian\  indistiint  dn>ky  spots;  pectoral  jrolden  yellow;  ventrals  bluish- 
gray  with  yellowish  tin^res;  yelL.w  alx.iit  eye>:  yellow  )>ar  from  eye  to  eye;  front  and  sides  of  head 
covere<l  with  yellow   wavy  line-  alt<i  natini:  with  blue;  chin  and  brciist  bluish. 

Field  No.  ().">.Ss:;,  in  life,  ireiieial  «•..!. .r  l>r(»w  nish-ocher,  l)luish  towanl  Ix^lly  and  lower  jaw-;  lower 
ja^' dirty  ultramarine;  >nont  an-l  jill*  "Ver  striped  with  blue  and  ca<lnuum;  a  broad  yellow  stripe 
running  from  uj^mt  part  i>\  L'iii-<»peiiin'.:  at  op^rele  throni;li  e\i%  but  not  joinefl  over  frontal  region,  this 
strij)e  outlined  w  ith  blue:  anterior  portion  of  dorsal  deep  <ailniium,  S  to  U)  rays  of  posterior  part  blue, 
blending  into  the  cadininin;  narrow  !»lne  >treak  rnnniui:  entire  len«:th  of  <lorsjd  at  liase;  caudal  deep 
t>lue;  pt^luncle  4'adiniuni;  anal  oli\areons,  «adiniuin  at  anterior  H  or  7  rays,  blue  jK)8teriorly ;  narrow 
blue  stri|H'  runniicj  entire  liMiL'tb  of  anal,  and  narrow  line  <»f  li«rht  blue  on  outside  inige;  ventral  cad- 
mium with  stri|>es  of  lii:ht  blue  runninL'  lenj^'thw  i-<',  ed^'ed  with  neutral  tint;  first  j>ectoral  ray  blue, 
next  'A  cadmium,  others  bine,  all  ia\-  cadmium  at  base;  eye  yellow,  iris  blat'k. 

Color  in  alcoh<«l.  dark  chocolate  brown;  si«le  with  .'v'i  or  more  wavy  bluish  longitudinal  lines, 
tlnjse  on  head  also  hori/ojital:  fr<»nt  <tf  ey*'  a)M)ve  pale  brown;  dorsal  grayish  on  spiny  portion, 
l>e<*oming  dark  slat\  on  soft  poition;  anal  dark  slaty;  s«»ft  "lorsal  and  anal  each  with  7  or  8  blackisli 
longitujliual  lines;  eandal  dark  >laty,  mark«d  with  many  small  blackish  s|)ots;  base  of  caudal  yellowish 
white;  caudal  spine  with  a  rather  br.>ad  l»larki>h  mar;^in;  |M'ct<»ral  deep  olive  brown,  terminal  portion 
broadly  pale  brown;  mari:in  of  L'ill-<'i»enin<.:  blaekislr,  manjin  ni  the  anal  narrowly  bluish. 

This  s|M*eies  is  very  eommon  ab'.ut  I  l<>n..liiln.     We  have  alsoa  numlx^r  of  larval  examples  less  than 

an  in<'h  lonu,  from  ini«».  which  corre>iiond  perfectly  with  <2'J"'y  ii'^*l  (Taimanl's  a<*count  of  AnuUhunug 

urijenUntt,  but  no  s|WM'ilic  cliaracter-.  excej.t  the  innnU'r  of  tin  rays,  can  l>e  <leterndne<!.     The  latter 

s{)e<'ies,  from  (ruam,  can   never  be  certainly  identified,  and  the  name  nrgentni.^  shoidd  not  be  used, 

although  it  was  very  likely  inti-nded  for  the  yomiL"»f  //.  'Instil inltrl  or  //.  ntittoidei*.     The  species  is  rep- 

resent<*<l  in  our  <olle<*tion  by  oi)  specimens  from   Honolulu  and  2  from  Ililo.     Of  the  8|>e<"i mens  from 

Honolulu  7  were  obtained  by  Doctor  Jenkins,   ">  by  the  AUmtnts.^  in   1896,  4  by  Doctor  WckkI,  2  by 

.Ionian  and  Snyder,  an<l  the  others  by  us.     S|H^cimeus  were  also  secure*!  by  the  Alhfttrons  in  1902. 

'!Ar<inthuniintn/ntt*  u."'!  i^iioy  vV;  <i>iiinanl.  Vo\ .  I  nmif.  Z«h»1..  :i7j.  pi.  ri:{.  fig.  2.  ls*24,  Guam;  lar\'Hl  form,  not  identifiable. 
AniiitfiiiruA  tImtMKinif  ri  CtivitT  iV  Valcnricniirs,  Hi>t.  Nat.  Toivs.,  X.  21)1.  IStS.  lie  de  France;  (fiinther.  Fische  der  SQdaee, 
Il_».  j.l.  LXXII.  Is7.'»  iSan.lwirti  MaiwiM.  sieii»<lai»jn.r.  iK-iik.  Ak.  Wiss.  Wifii.  LXX.  1900.  493  ( Honolulu). 


oCiivier  iV  Vah-iicifnurH  ri'<*onl  Aonithnruit  <ii>fr„tt  n.s  mmi  iho  .<ainlvvich  Islandi^,  althoufirh  Quoy  <&  (raimard,  their  sole 
authority,  nicntinii  iho  Mariaiui**'*  only.  In  the  sann-  way  thrv  rt'conl  Aatnthtirmii  ittriatu»  Quoy  &  (laimard.  from  the 
Sandwich  I>hin«ls.  althi>n^h  the  «ii.«M'o\  erer-i  i'oimmI  it  at  tJir  Mariannes  only.  //.  ^rialu«  can  not  be  certainly  identified,  as 
3  «<pecit'.x  ( 2  at  Sauum  an<l  1  at  Tahiti  i  have  i*triiH'«l  hirva-  rMrrc>|Mm<linK  to  th**  ar'count f^ven  by  Quoy  and  Gaimard.  Some 
«»f  these  are  evi«Jently  the  young  of  r^  ji<x7<.w».s  tiritjtiKiis,  <»thers  we  can  not  make  out.  Probably  the  records  from  Quam 
aud  Hawaii  tx'ioiig  to  '7.  utiiinNSuii,  in  whieh  ea-^e  the  name  siriatinf  has  priority  over  strigostts. 
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AroHllmriii  lim'AUii  Cmier  4  V-Uenclennw,  Hist.  Sm.  PoW..  X.  an.  isl.-..  PaclAc. 

T'lthii  anK-Hhiir,3t<i<iitii  &  Kciwlir.  I^k'.  ■'.  H.  NhI.  M<ix.,  X\V.  I'JI«.  Sfa  i|-n«v«WH  h>i<1  MiwVI.  .Imwni:  Snydi-r,  »iill. 

1-.  S.  fli'li.  (■<iu>in,.  XKll.  ISIM  Umi.  I».  llKHi.  -la  (Hoi.iiliiriil. 
n-HMiKituHuwiFri.  Jenkins,  Bull.  I'.  S.  Fish  Cmniii..  XXII,  IIW^  iSi-|>l. '.£1,  Iwtti. -ITT  <  Honuliiliii. 

319.  Hepatus  ^uttatiu  (BIih-Ii  &  Sliiifiilcr),     V'ln-  ^'il■ 

Head  3.ti  in  lenjrth;  ileptli  1.4;  eye  4..')  hi  li<wl:  Hioiit  l,:*:  iritorurliital  2.->r>:  1).  viii,  27;  A.  in,  ■•*. 

Boily  lie*'}],  i-uiiipntwil;  \tai-k  <?leVHli-<l.  IiikIi  uI  fl|iiiii>iii'  ilDrHnl;  HUlnriii-ii  and  liiui-r  }iBrt  nf  trunk 
t;xpaniled  lieiuw,  lowiW  |)">iiil  nt  iiriKiii  nf  aiiul;  liiiul  dwp,  nitlit-r  miiihII,  ciiiijiivk^^'I,  ii|i|>fr  pmtilc 
(jliliijue  EriHii  li|>  <>[  Kiiixit  tii  oriKiii  (if  dorsal;  [irolilf  nf  Miumt  iimrly  I'lrainlit.  jawii  lano,-.  Miint, 
Hlightly  pruduit^l;  imniLli  Itiw,  iiifiTKir;  iiiandilik-  infiTiur,  li|i:<  ratliiT  linnul  and  Uiiii;  ttmlU  broad. 


(■ompreseeil,  forming  Blmrp'ciittinK  iiiai',  i-ach  one  with  7  iTPiiulations,  llu' :(  mcdiati  liirKf-.  tli^ir 
level;  iiiifltrils  luiyf',  doxe  tiiKfttliiT,  uiiterinr  tar)^r,  with  Hiiiall,  Henhy  lla|i:  iiitiTorhiral  kimk'i'  I 
convvx,  uiit  iiiiii-h  elevalMl:  dotval  fpiiiiii  tiruilimltiil  to  jnistcrinr.  ptiff.  lant  1..')  in  lii'inl:  ai 
(kimil   rayn  liiTi|ct-i't,  others  Ki^ually  dei.'n.'&t<iiifi  tn  hi!<1.  liryt   l.ri,  la^l  4;  fifth  mial  ray  (i.-'i  in 

la8t4,T5;  miulal  liroad.  nianiiii  Htral;;ht  wlifu  cxiuimUMt;  <-;iiiilal  imiUiiii-Ic  r)ii'|i,   i- |>re!<M-<l, 

2  in  iiead;  ]>ei-tiiral  |Hiiiite<l.  '.i  in  IhhIv;  ventral  4.:!<'i;  I'atidal  Hpini;  Miiall.  flinrt,  <li'|ir<:<>il)li 
KToiive,  I.;!")  in  eye;  Hwdes  Hiiall.  rtermid,  iWply  iml'riintcd  mi  wile!<,  smlef  un  vitIiihI  liri^ 
xniall;  lateral  line"  arrhe.1,  n.-jriy  .■.inciirreiit  witli'  profile  ..f  liafk:  aniw  dir.-<-lly  l>.-hind  \.a^,-^  .. 
tralw,  wel)  iiefiire  Biial  spiiiei". 

Ciiliir  in  iilcoliiil,  unifcinn  hrown  on  Kn'iiler  |Mirticm,  rhwt  and  Ih-IIv  itfimewliHl  jttili':  ii  [uili-  1 
liand  from  1>i-f„n'  r-]>iiioiiH  .lorwil  down  U-liimI  eye,  another  narrow  i>ale  l»ind  fn.in  \>n><-  of 
donal  xpine  tn  lielly,  and  laft  inilinliiH't  from  fourth  dunial  ray  ilown  to  third  anal  ray;  l>a>al  p 
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■jf  iiiiiilal  pale  tironli.  Ihe  mi 

alHO  extfliilillK  K1)  s.ift  ilnrstl 

wn,  lartt-rclp^l  with  lin 


jitB-lmiir  half  ••(  Iriink  wilh  many  ntnall  whilf  spotB, 
ir  tliirii  |Bil<-  Imr  on  wile;  iti-lorals  and  veiitrali<  palf 


III  liy  I I'K.-trjrJf liking.  Tb4M<|>i:viei»  it)  ratbi^r 
rtvfii.  We  have  exaiiiiiurti  5  i-pei-iiuen^  11 
niriift'  ill  Ifn^rth  fniiii  S  tii  1 1.5  ini'htf.     The 


I  ^piniv  jniuliialed  to  poel«riur,  the 

M;  lirsl  aiml  ray  1.5:  caudal  lar^ie. 

-.  ii|>|>iT  ]iiiii-h  Kiri)!er  than  lower; 
lie  half  tht' leiiitthof  fln;  cauda) 
aifnvive,  3.1  in  head;  »»le^  very 
liiuh,  an'heil,  at  lirat  dettcending 

,  liimlly  falling  iluwn  and  ninnintf 

>w,  |ialf  blue  linei<,  lliuFie 
^ii'kuunl,  ami  wilh  nhort  broken  linef  of  s 
■I :  i-Jieek  brasy,  w  ith  about  5  nturuw  pale  blue 
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liiiefi  from  fve  ti>  Hnoiil,  facli  of  Ui(*c  uxtcmliiiit  xliKlitly  ii|m[i jiale  nisty,  aiid  wu'li  with  S  or  6  iiarmw 
liniMHy  lincH  ]>iirellel  with  iiiHrvlii,  tnlttt-  iit  ■.■ai'h  hlarkii<h:  lant  ruvHof  iliinul  and  anal  iiKirc  braspy;  aeon- 
ppit'iKitiH  jet-hlai^k  Hfiot  iiti  uhiiiIhI  ]MHhiiit-le  at  liaeie  of  lai<t  ilorsal  ray:  t-auilal  ilark,  blackeet  on  outer 
part ')[  miildle  raya;  fici-torul  |>ule  lemon;  veritrabi  diiiiky.  hJ:icker  tiiwanl  tip«:  IriH  l)ruwnii<h,  white  pa 
posterior  )ka.rt.  Anothtr  example  (No.  Il:t474)  wmt  iliill  olJve-j;nty,  iitiinarkeil,  Have  a  (aiiil  whitixh 
lianil  acruM  naiie  unil  tiui'k  iwrt  iif  heail;  Hnn  plain  <liiHky  iimy. 

<\ilor  in  uleohiil,  very  liark  ehoiolale  lirnwn;  »i.le  wilJi  alHUit  -H)  narrow  irrepilar  or  incomplete 
series  of  indixtinct  dark  mIhIv  longitudinal  lines;  i-lieek  willi  mmilarly  i»li)r«il  linni  ninuiiii;  obliijuely 
downward:  liiiM,  excejit  iHicbiral,  all  more  or  lean  lilaikiHli  or  dui<ky;  doraal  with  alNxit  5  blai'bith 
1ui)){itudinai  Iwndi':  anal  with  eeveral  Himilur  iiidiftiiict  blaekifh  liands;  bai<e  and  hxiIk  of  last  dnreal 
and  anal  rayx  blui'kit-h;  jMi'tonil  brown. 

Thin  tiimnii'iL  HifecieM  in  well  diHtin);lliiihe<l  fnnii  ne/Hiliu  iliimaimifri  and  other  Hlreaketl  ?|)e(.'ief  tiy 
the  hlai-k  ink-like  h|>o1  in  the  axil  of  thi'  don<iil  und  unal  Diik.  It  liaa  xeveral  tlmex  l>een  recorded 
nn<ler  the  erniiieouH  name  of  .  tiitiithiri'H  /iiieifliilun,  but  the  K)iei'ieH  originally  called  by  that  name  iiiUHt 
In-  winielhinK  else,  prolmbly  //.  dimnmirri.  Niimt^riHiH  tipedmenx  were  iibtained  by  lis  at  Honolulu, 
where  it  wm  alno  wcun^l  by  PiH-tor  .lenkinx  and  Duotor  WikmI,  Utlier  examples  were  eoUei'ted  by 
the  Aliiilnm'  at  Ijay><ati  Island.     Our  siMH'iiiiena  are  'A  to  11.5  incheit  li>ni{. 

IT  Hftcinoi-.  1. 112,  wf,  i.jnm,  ifK.  A.  IM.I  (fUwlPly  l»liiii<l"l;  SiHii.Ui-liner.  llMlL^.. 


.tr-iuMHnf>  linnibilHl.  lillll'lli' 
Ak.  Wbm.  Wl<-ii.  I.XX, 

Tiuthu  alnmritltUai"  Jorclmi  i 
S0673,  r.  H,  N.  M.;  c'l. 
(tlon»liiliil. 

Tiaaii  alramnmlit.  NtiyilFr. 


'i.  riohlViinm..  XXil.  r> 


!(Apr.  I 


321.  HepatuB  BaudTicenaia  (StreelH). 

Head  3.75  in  length;  ilepth  l.»:  fnout  1.4  in  liead;  eye  !! 
Body  deep,  compreiweil,  ovoid,  the  lower  profile  from  nia 


.5;  interorbital  :i;  I>.  IX.  25;  A.  i 
udlble  toanuti  very  weakly  tx>nvc 
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toother  in  front  of  eye,  anterior  lar>ri*r,  with  small  rtej*hy  fiap;  la^^t  dorsal  spine  1.5  in  head,  anterior 
spines  graduate^l  to  last;  fourth  4l<»rsal  ray  l.o;  caudal  rather  <leep,  eniarginate,  upper  rays  lon^eer; 
pectoral  a  little  longer  than  head:  ventral  >harp-|>oiute<i.  1.2:  caudal  pe<lun<*le  eonjpreseed,  its  least 
depth  2.5;  caudal  spine  very  small,  slujrt.  stnuij,',  A  in  head;  sidles  very  small,  ctenoiil,  very  few  on 
vertii-ai  fins;  lateral  line  high,  arrhe^l  at  tirst  Iwlow  first  dorsal  spines,  then  ver>' slightly  convex  to 
below  middle  of  soft  <lorsal  and  alon^  niiddk'  i»t  side  of  <audal  ()e<luncle. 

Color  in  ali*ohol,  <lull  purplish  gray,  darker  on  l»aik  al)ove;  chin,  breast,  belly  and  lower  sarface 
of  caudal  peduncle  creamy  white:  .-^ide  with  o  narrow  l»ia<-kL*h  vertical  lines;  first  from  occ^iput  to  eye, 
))a»*ing  down  belt »w  to  anterior  l«»wer  e<i^'e  of  preojH'rcIe:  se<-ond  from  first  dorsal  spine  to  pectoral, 
ct>ntinued  down  and  Ijack  towanl  spinous  anal:  third  l»eginning  at  .<ixth  dorsal  spine,  running  down 
to  a  little  in  front  of  spinous  anal:  fourth  l»ei:iimini;  at  base  of  first  dorsal  rays  and  running  down  to 
first  anal  rays;  fifth  Ijeginning  at  tirst  third  of  soft  <lorsal,  running  down  to  first  third  of  soft  anal; 
upper  portion  «»f  (»u<lal  i^ctiuncle  with  a  short  narrow  blackish  saddle:  brown  longitudinal  line  sepa- 
rating creamy  area  of  lower  surfacv  fn»m  dark  rolnr  al>ove,  running  along  side  of  throat  and  abdomen 
backwards;  vertical  fins  dusky  bn»wn:  jn^etoral  brownish:  ventrals  grayish  on  outer  portion,  basally 
white.     r>escril)e<l  from  an  example     No.  (K{:;47    taken  at  Ibniolulu. 

A  series  of  s{>ecimens  showing'  all  sta'je>  <.f  'jrowth  from  the  larval  to  the  adult  form  was  secored. 
In  the  young  mea«iuring  aUmt  2u  mm.  the  IhhIv  is  |»erfeetly  transparent  except  a  broad,  vertical 
silvery  liand  extending  a<Toss  the  head  and  visceral  re<ri<»n.  Anterior  c^lge  of  liand  passes  obliquely 
downwanl  and  l»a4'kward.  ju.>^  in  front  of  <irbit,  to  a  )M>int  a  iittl«'  in  advance  of  insertion  of  anal  fins. 
The  posterior  l»«»undary  extends  fmni  naj»e.  iK'hind  axil  of  pectoral,  to  inserti(»n  of  anal.  Between  the 
lateral  line  aixl  the  |H^i«»niI  is  a  [Hi^terior  [•rolnngation  nf  the  silvery  liand,  about  as  large  as  eye. 
Xape,  inten>rbital  sjuice.  and  a  narrow  ]»and  at  V)ase  of  candal  dusky:  a  row  of  dark  dots  along  base  of 
anal  and  a  dusky  sjMit  on  lip  of  «andal.  Tlu-  du>ky,  vertical  bands  of  adult  are  first  seen  faintly  out- 
line<l  HI  the  young  of  :>1  mm.  U-nirth:  in  "ther-.  im  larger,  the  <'oI>r  pattern  of  the  adult  is  perfectly 
develoi»e<l.  In  the  y«.ung  th«-  .>-n<.ni  i>  ^-horter,  anterior  profile-  more  nainded,  and  body  deeper  than 
in  a4lult:  head  and  ImmIv  cown-d  uith  Iohl'.  narrow,  vertically  |ilac(^l.  scale- like  plates;  tirst  doreal 
spine  serratetl  on  anterior  rd^e.  Slmrtly  after  a.<smning  the  adult  «oU»r,  the  length  being  about  32  mm., 
the  serrations  of  tli»'  spine  di.>^apjKar  and  the  plat«->  an*  replaced  by  minute  .**cales. 

Tfuthis  tinfins  (iarman  i*  the  younj;  of  thi>  s|K*<'ie>.  Living  examples  of  the  lar\'al  form  are 
almost  |>erfectly  transparent  except  the  silvery  area  and  dusky  s|M»ts,  there  l>eing  no  blue  or  red  tints. 

This  s|KH'ies  is  excessively  alnmdant  amon«:  the  Hawaiian  Islandsabout  the  reefs  and  in  rocky 
pools.  On  compari.-on  with  examplo  ^f  IL^mtns  frin.<tttjii;<  from  Okinawa,  Japan,  and  from  Samoa, 
it  differs  in  all  the  >-alient  rharacters  jiointed  out  by  Street*-.  To  the  Hawaiian  species,  Ilepaius  taud- 
nVviiXM,  l)elong  the  >|K*cimen>  recorded  by  Jordan  and  K\ermann  from  (^larion  and  Socorro  islands. 
Those  of  Samoii  and  Polynesia  ;renerally  are  IltjHitn.s  trin^tijn.t. 

Our  very  large  -cries  of  sjkm  inuns  mntains  ss  from  Honolulu,  S2  frrmi  Hilo,  109  from  Kailua, 
and  4  frcHU  Waiana«*.  Sj^iH-imens  were  obtained  by  the  Alfmtnu^  at  Honolulu;  Waialua  Bay,  Oahu; 
Hanalei  Bav,  Kauai:   I'nako  liav.  Hawaii:   Hilo:   Necker  Island:  and  I^vsan  Island. 

Aruitifturujg  tri'fMfuftiJt,  (Hinilur    in  jmri  .  (at,.  III.  ;t_'7.  lv;i;  Fi><hr  tltT  Su«i.«it'e.  IV,  !(*».  1^75  <  Saiidwirh  L^lAnds):  .Smith  & 

Swain.  PriK-.  f.  S.  Nut.  .Mu^..  V.  1n>_'.  1.>    .l..lni-t.m  NIhikI   :  StHndnohiier,  r>fnk.«.  Ak.  Wi».  WIen.  LXX,  1900,  498 

I  li«iii<ilulii:   l^iysaii<:  not  of  IJnna  ii^. 
Amuthiirtm  trioi^n/n"  vnr.  ;mi»#'/» /r* /«j./>  Strt«i«..  Hull.  \' .  >.  Nni.  Mu>.,  N<».  7.  1>77.  tw.  Honolulu  <Type.  No.  ISS^.  V.  S.  N.  M.). 
Truthii'  iriwtujujt,  i\tT\\A\\  A:  Kv«TTnaiiii.  Fish  Norih  »v  Mi<l.  .Viiu-r..  11.  Itiyit.  ixHs  tClarion  and  Si  mi  »m»  islands ):  Fowler,  Proc. 

A«-.  NmI.  S<i.  Phila.  \*M^K  .'>i:s    oahu.  Saixluirh  Islaml-  . 
Tt  nthii'  'l*;fnnjt  (iarman,  I)tH*p  .sea  Fi^he-.  7o.  i.latt-  I,,  tiir.  J.  I'^W.  off  Cocos  Islands  at  the  surface;  lar>'al  form. 
TtuthiJ'  wi»i</ri«v7jj«M.  Jtnkiii>.  Bull.  I'.  S.  FJ)»h  Cuinm  .  XXII.  I'jni    Stpt.  S.',.  lyUJi.  479  « Honoluluc.  Snyder,  op.  cit.  (Jan.  19. 

lW4i.  rt:^:^  (Honolulu:  Waialua  Hay.  Oahu:  Hanalei  llay.  Kauai:  Puako  Bay.  Hawaii;  Hilo:  Necker  Island;  Lajraan 

Island). 

0«na8  180.  ZEBBA80MA  Bwaimon. 

This  ^nus  differs  from  Ilt-^mtn^  in  the  short  spinous  dorsal  of  4  or  5  graduated  spinee;  soft  dorsal 
liitrh:  snout  short,  proje^'tinj;  at  an  anjrie. 

Z'Crninjiua  >\\a'\i:hh\.  Nat.  Hi.-t.  Aniui.,  II.  iVl.  l*c{9  >  tfli/rr), 
Scopa*  Kuer,  Novara  Fix'he,  212,  1s<k>  {fopni'). 
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a,  Bml)-  deep,  ck-pih  lew  than  '1  In  Irnglh:  mi  Bpoin  ua  lieii<l. 


bb.  Knoiit  lungt-r.  1  In  heud;  dnml  V,  24:  anal  III,  IV.    Color,  nearly  un 

witliimatl  blut-Bp.ii« 

aa.  Boil)'  nul  mi  ilei'p.  ileptli  2,3S  in  li'iiRlh;  flue  blue  Hpols  un  heail.    Colur, 


I  bruwii  wilh  durl 


323.  Zebraaom&  Teliferum  (Blocli). 

Hea,t  -iMo  ill  length;  -iHplh  1.7;  i^iH.iit  Lain  heaii;  cyf : 

Bo<iy  deep,  rather  eliminate,  tipper  profiit-  of  Ittn'k  plightlj 

lower  profile  evenly  nini  ralher  fitrimj''"  ""n'—'  t"""  '*t'' 


KUiiLihi."     Fig.  I7:t. 
15;  iiit(>r»rljiUI  A.-l^;  D.  i 


.»<n>'r/il'rr<i»i(Blach). 


prejwfil,  iijifier  iirolilc  fltn-p,  iii ululate-,  Ihat  of  snout  i-<tinTive;  jjiWH  produi'eil,  low,  the  lower  inferior; 

lil>M  ratliertliLii,  tii-^liy;  leetli  linm.l,  n>iii|irei>se<l,  tlie  «tlf;eH  en lule;  nionlli  xnmll,  inferior;  mwlrilH 

diM*  l<i(^'tlu'r,  iiiilerior  nmii'leil  with  Hnmll  Hup,  (•in'teniir  ii  Klmrt  oblii[iif  filil;  iiiterorhilal  siiMee 
(.■.mvex;  ilor>«t  tin  very  hi^li;  spiii.-^  tliin,  sleniiiT,  Ktacliuili'.l  lo  the  hiyt,  2J-,in  Ix^ly:  anlerior  .li,r»il 
rays  very  liigli.  tlie  olherri  tiniiluiilly  deereasinif  lo  last,  liflh  l.K  in  IbhIv;  iiiial  HpinI'^<  );nuhi)i(eit  to  Uisl, 
!i<'i'i>ii<i  1.5  ill  lieuil,  thinl  1.2.'i;  ineilian  anal  rayn  elon^te,  ei|chlh  '2.1  in  IhxIv;  i-awlnl  rather  lirouil,  its 
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margin  straight;  pertoral  jMiinteil  :>.:>."S  in  l»<xly:  wntral  l.L'5  in  hea<1:  caudal  peduncle  Pmall,  com- 
pre«»e<i,  it^  leaist  depth  3.25;  raiidal  spiiu*  sliort,  stout.  L*  in  intt'p»rhital  npau-e,  depre«sih]e,  not  in  a 
gniove,  the  H|>ac«»  alMuit  j««>nie\Vhat  tonrav**:  scalfs  fx<tHNlin>rly  nniall,  ctenoid,  thoee  alxnit  pectoral 
region  mon*  or  le?%«  HnnM>th;  lateral  lini'  nvarly  (••im-nrreiit  with  <lorsjil  pn>tile  l)eIow  base  of  H»ft  doreal. 

Color  in  life  (No.  0:{:iHlM,  lu'arly  l»la«'k.  \\itl»  il  hands  of  «lirty  white,  fin«t  hand  lieginning  on 
lower  jaw  and  continuing  Imck  to  anterior  f«lir«'  of  M|>enU'  an<l  down  a**  far  a**  ventraln;  a  stripe  of  gen- 
eral Ixniy-i'olor  as  wide  as  chin,  Ui:inniiiir  at  chin  and  growing  narn>wer  until  it  ends  on  a  line  at 
anteri«»r  e<lge  of  giil-oj>ening;  s<H-ond  l)an<l  ijn  liidiiiL'  posterior  |>ortion  of  eye  and  just  Iiehind  iMise  of 
ventral;  thinl  hand  containiui:  L*  small  y.llon  l>an«l<:  fourth,  fifth,  and  sixth  each  with  1  yellow  band, 
each  of  the  6  darker  hands  In^twitMi  thr  li'jhtir  l»an«ls  also  hande^l  with  yellow  ones;  the  third  and 
fourth  with  4  liands,  the  fifth  :>.  and  tlu-  >i\tli  J:  dor-al  n«'arly  hlaek,  first  3  white  l)ands  continuing 
up  on  the  dorsjd;  caudal  s;iine  as  d<»r>ai,  luit  -iijlirly  olivaceous  toward  l»ase;  other  tins  same  as 
dorsal;  snout  an<l  front  of  ln-ad  with  small  wliiii-h  sjM.ts.  the  dark  <olor  fonning  a  network  ai\>iui<l 
them;  iris  yellow:  tail  grow  im:  «lark«r  w  ith  ajr 

Another  example  'No.  o:;41»;  ,  dark  1t<»wji  in  liiV:  transvi-rM*  l»ands  of  bright  lemon-yellow  lK>r- 
dere<l  on  ea4*h  side  by  a  narn-w  \  i.«Kt  l-aii'l.  w  hi.  h  is  nion-  di-tinet  on  forwanl  |»art  of  IkkIv,  the  sixth 
anal  rav  vell«)w;  <lorsal  and  anal  dark.  n»arl\  !»la<  k:  dorsal  with  narrow  transverse  liands  of  \-iolet; 
pectoral  with  yellow  toward  basr;   \«'ntral>  dark. 

(*olor  in  alcohol.  bla«ki>h  brown,  antni-.r  halt  <.f  hrad.  throat  and  chest,  and  6  narrow  pale 
vertii*al  oands  on  side,  whitish.  <'Ih-  iM-liind  •  y«-  <«il\try:  tir>-t  hand  rnnniui:  from  just  liefore  tirst  dorsal 
spine  down  side  of  lu'ad  and  rh.-^r  in. ■hiding:  jM.vT,ri.«r  marjiii  ot  «*y»'.  to  nM>t  of  ventral,  second  liegin- 
ning  at  last  dorsal  spin**  an.l  tir-t  J  -I-t-.i]  ra\^.  aii.l  rniiiiin>j  t.>  si»inous  anal;  the  others  run  from 
the  sixth  and  s<»venth.  fh-x.-nth  and  tw.-lith.  rnri.tetMith  an.l  twentieth,  and  twenty-fifth  and  twenty- 
sixth  dorsal  rays,  to  the  ba^-  "I  anal:  la^t  lat.-ral  \«Tti'al  bar  ill  define*!;  dorsal  and  anal  blackish 
brown,  with  alwrnt  ]'2  vtTti.;il  luin-'W  jiay  lint-  ..n  po>t»'ri.»r  halt  of  dorsal,  the  Sivond  and  thinl 
vertical  l^ands  extrn.linj  a  \ .  i  \  >li'rt  li-tan.  ••  .mi  basal  pait  .•!  .iorsal  parallel  with  spines  and  rays; 
anal  with  a  few  in.li-tin.t  jiaN  lin.-  -imilar  t'>th.»-r  oji  po>teri.>r  part  of  dorsal;  cau<lal  whitish; 
pe<'tonils  fr^ayi^h:   Nrntrab  Ma.  ki-h. 

In  adult  exampl' -  tlu-  -ih  ha-  \  "i  "»  bla«ki-h  vt-rliral  liiirs  running  down  each  dark  Imnd; 
anterior  i>art  of  head  with  .lark  l«i-.wn  r»-ti.  illation-,  the  anterior  pale  Imrs  with  dark  brown  vertical 
rm»*s  on  reticnlati..n-:  -an-lal  -lark  I'f'un;  .l.»r-al  an.l  anal  blackish.  I)escril>e<l  chieHy  from  an 
example  (No.  0."-l4bl    tak«'n  at  1 1- -n-'hiln. 

This  sjKM'ies  i-  i"airl\  .•■•nnn"!,  at  li..n<.lnln.  wln-n-  si»*'cinM-ns  wfre  obtained  by  Jenkins,  by  the 
.l//K//rox-<,  and  b\  u-.  Ihf  bi  »\ainil.  -  whi.h  wr  ha\t'  e\amirn'd  rangi'  from  .*>.  1  to  11.5  inches  in 
length.     This  sperir>.  .•.•nini.in  at  >a!n''a.  i- .l.'ubt less  l>lorh'>    I.  "/'/»/■. 

Arnnthtirtis  i,lih  r  Hl."li.  Au-l.ii-i     Ki-.  ;■     1\.  1'-     ^ii    l.'T    !,l'    1    17^»  '.'•;   lil.-.-k.r.  Nat.  Tij«l>.  N«'<i,  Iiui..  VII.  lK%5(Batoe 

I«1hii<1  >. 
AftntfiHriiitflftH'hiHiuniW    I'r. .../..  »•"    --     I. ■•;:'l'i    J"T.  1  v...  ;il...ut  Tranqucbariam. 
At^mfhtirun  htiit-oli'iitf  t  IK  HL-k.  r.  \  it     I     •!-    \'   1    In-i  .  \  I.  1V>1.  ;;i;;.  Sea  of  Larantuka.  Flores. 

Atfinthnruti  >  llnrinirns'  '/.//'-'"/''     ^    -'•    ■    !  i-  li'i-  r    h-  nk-      Ak.  Wis-.  Wii-n.  I..\.\.  !'.*«».  4V»I.  Inf.  IV,  Ar,  1  iHonolnlu). 
Z^rnj^nnn  hupi^hti^f  ruM.  I.nkins.  r.t:';    I     -    1  >li  «  ..iiiiii..  .\  .\  1 1    l'.««rj    s<  pt.  S^.  I'JC.t.  4T«»  iHoiiolulin;  Snyder,  op.  cit.  (Jan. 

19.  l«<tM".  .'vC;    II.. Ji.. lulu  . 

323.   Zebrasonia  Havescens    iMimi'tt  ».     "  /.^///k////."     Plate  LIX. 

Head  .S.T.")  in  leuirth:  depth  l.7'>;  eye  \  in  head:  «nont  I:  inten»rbital  :>.2'>;  0.  v,  24;  A.  in,  19. 

Bo<lv  deep.  coinpress<Ml;  head  deep.  <  .unpresH-d.  jMiinted,  the  up|H'r  profile  very  cf»ncave  in  front 
of  eve;  sn«Mit  long,  ppMbice*!,  pointed:  jaw  s  pr.HhirtHl.  the  lower  inferior;  lips  rather  thin;  mouth  small, 
inferior;  te<*th  coinpn's.<ed,  rather  )>road.  e.lje^  crennlate:  nor-trils  clos<»  together,  anterior  a  little  lower 
an«l  larger,  with  a  small  fleshy  flap:  dor-al  spin«s  L'radnated  to  the  last,  which  is  longest,  1.25  in  head, 
anterior  d(>rsal  rays  lonj;i>st.  the  fourth  1.1:  third  anal  spine  longi'st,  1.75;  (*au<lal  rather  broad,  its 
margin  straight;  |KMtoral  e<pial  to  head;  ventral  sharply  |M»inte<l,  1.2;  ventral  spine  sharp  pointe<l; 
cautlal  i>eduncle  coinpre.<s«Ml,  its  least  depth  2..'):  side  of  caudal  peduncle  in  front  and  posterior  portion  of 
side  with  a  Ian:*'  tract  of  bookt^l  \  illifonn  j>rickles:  caudal  spine  strong,  depre»«ihle  in  a  furrow  between 
prickles,  4  in  head;  scales  small,  fonniiii:  a  tin»*ly  roughen<il  surface;  lateral  line  nearly  con<*ur rent 
with   profile  of  back  at  first,  running  closer  to  it   jM.steriorly  an«l  disappearing  at  [latch  of  villiform 
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bristles  below  posterior  dorsal  rays.  Description  based  on  an  example  (No.  05034)  7.3  inches  long 
from  Honolulu. 

CV)lor  in  life  (No.  0.*i504),  IkxIv  and  fins  everywhere  unifonnly  (4irome- yellow;  iris  same  color; 
pectoral  sometimes  with  a  tinge  of  golden  over  the  yellow  and  the  middle  of  side  of  bo<iy  some- 
times lighter  yellow;  spine  on  caudal  i>eduDcle  white.  Another  e.xample  (No.  03537)  had  edge 
of  spinous  dorsal  and  anterior  i»art  of  anal  fin  with  a  line  of  bright  cadmium.  Color  in  alcohol  very 
pale  yellowish  white.  This  species  is  often  dark  olive  in  color,  but  from  Hawaii  we  have  yellow- 
examples  only. 

We  have  3  examples  from  Kailua  and  8  from  Honolulu,  1  of  which  is  from  the  collection  of  Doctor 
Jenkins.     These  examples  are  3.2  to  7.3  inches  long. 

The  young  (Zel/rcmniia  nrgatnm)^  is  thus  described: 

Depth  2.:^;  D.  iv,  31,  its  height  1.25  in  depth;  A.  in,  24;  14  teeth  in  upper  jaw,  16  in  lower; 
e<lges  of  upper  teeth  conspicuously  lol)e<J;  lower  teeth  each  with  a  strong  metlian  point,  on  each  side 
of  which  are  2  conspicuous  not<'hes;  eye  situated  well  Imck. 

Coloration  of  body  brownish  yellow  crossed  by  a1)out  25  straight  Imnds  of  deeper  color  reaching 
the  ventral  region;  bend  speckled  with  little  blue  spots,  the  end  of  snout  l)eing  of  a  deei>er  color  than 
rest  of  head;  a  more  deeply  colored  l>and  extending  from  nape  across  eye;  4  mcKlerate  Imnds  extend- 
ing to  lower  part  of  body  and  touching  ix>8terior  edge  of  eye,  continuing  to  l>ase  of  ventrals,  the  second 
band  reaching  to  base  of  anal;  dorsal  and  anal  deeply  colore<l  with  clearer  jHirtions  and  yellowish 
ban<ls  obliquely  parallel  poeteriorly;  caudal  brownish  yellow,  with  the  posterior  part  more  deeply 
colored.     Hawaii. 

Acaf%thuni9  fiar€9ceii»  Bennett.  Zool.  Joum.,  IV,  No.  XIII,  Art.  Ill,  1828.  40,  Oahu;  Gilnther  Fische  der  Siidsee.  IV.  116,  taf. 

Lxxvi.  1876  (Society  and  Sandwich  iiilandfi;  New  Hebrides);  Hteindachner,  ]>enk8.  Ak.  Wiss.  Wien.  LXX.  1900,  498 

(Honolulu). 
Acnnthurm  rhotnbriut,  Qtinther,  Cat.,  Ill,  342,  1861  (Sandwich  Islands). 
Zobmsoma  agnfla  Seale.  Oc.  Papem  Bishop  Mus.  I,  No.  8.  1900  (1901)  110,  Guam. 
Sropas /lavftrrni',  JenkinB.  Bull.  U.  8.  Fish  Comm.,  XXII.  1902  (Sept.  2;^  1903),  480 (Honolulu);  Snyder,  op. cit.  (Jan.  19. 1904), 

583  (Honolulu.  Puako  Bay,  Hawaii). 
Acanthuru8  virffaiU9  Vaillant  &  Sauvage,  Rev.  Hag.  Zool..  Ill,  1875,  283,  Sandwich  lalanda. 

Oennt  181.  CTEHOCHJET178  Oill. 

-    Teeth  movable,  strongly  serrate;  otherwise  essentially  as  in  llepaius.     Herbivorous  species  of  dull 
coloration;  8  dorsal  spines. 

Cfenodon  Swainson,  Class.  Fish.,  II,  255,  1839  (Mrigomu);  pnxxrfupied. 
amochxtm  Gill,  Proc.  U.  S.  Nat.  Mus,,  VII,  1884,  277.  279  {ftrigoftig). 

325.  CtenochsBtuB  striatus  (Quoy  A  Gaimard).     *'A7i/f."     Fig.  174. 

Head  3.5  in  length;  depth  1.8;  snout  1.8  in  head;  eye  4;  interorbital  2.75;  I),  viii,  27;  A.  in,  25. 

BfMly  deep,  short,  compressed;  up|>er  and  lower  profiles  evenly  convex;  head  <leep,  compressed, 
upper  profile  evenly  convex  from  tip  of  snout  to  cH'ciput;  snout  long,  jaws  low,  very  slightly  pro<1uced; 
lips  thin,  teeth  slender,  <lilated,  compressed  at  end,  the  outer  side  crenulate;  margin  of  pre<)ix»rcle  very 
oblique,  angle  below  anterior  margin  of  eye;  interorbital  space  broad,  elevated,  convex;  nostrils  small, 
close  together,  anterior  circular,  with  small,  thin,  fleshy  flap,  posterior  short,  slit-like;  dorsal  spines 
graduated  to  last,  which  is  1.65  in  head;  soft  dorsal  with  rays  of  last  third  produced  in  a  sharp  {loint, 
sixteenth  ray  1.25;  anal  spines  graduateil  to  last,  which  is  2;  jiosterior  anal  rays  prcKluceil  in  a  point, 
thirteenth  1.2;  caudal  rather  large,  broad,  deeply  emarginate,  upi>er  and  lower  rays  produced  in  jioints; 
jwctoral  broad,  3.25  in  Ixniy;  ventrals  long,  sharply  pointe<l,  3.2  in  body;  ventral  spinesharjily  pointed, 
2  in  head;  cau<lal  peduncle  ccjmpressed,  its  depth  2.:i5;  caudal  spine  long,  depressible  in  a  grcx)ve,  3; 
scales  very  small,  ctenoid;  lateral  line  nearly  concurrent  with  dorsal  profile,  running  down  In^hind  to 
caudal  spine;  very  minute  scales  on  basal  iwrtions  of  verti(!al  fins. 

Color  in  life  (No.  03:i00),  side  coi)pery  red  with  about  30  narrow  pale  blue,  somewhat  wavy, 
irregular  longitudinal  lines;  head  dark  brown;  dorsal  much  like  side;  anal  solid  bluish-black;  caudn 
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coppery  hlwk;  ventralp  rosy,  hlwk  al   lips;  |M-.-lrtral  oranvf.  |«1it  ht-kin':  iris  blue  mirrooiHled   by 

Color  nfHii  example  from  Hll<>  w1 t'tvsli.  .larkisli  bliuk,  fnititly  elreakeil  with  dark  rnldinh. 

Color  in  alcohnl.  ileep  I'liiHi.hili'  brnvui;  ^iimil,  jitus,  rlilK>-  "f  the  lieoil,  venl rats  and  vertical  fins, 
blackish:  si.le  with  alxnit  40  iiarrnv  yr.iyi-li  [,.>r\/...inu\  liiit-s,  tluwe  atntve  ninninK  up  vertically  on 
dorsal,  till >«■  below  nnmiriK'loM'i  v.rliiiiliy  mi  aii:il,  ]M-.-t..ralf  dilute (traybh-ttrwn.  ])eMrril)eil  chiefly 
[mm  an  example  (No.  l)37-'M|  fn.iiL  lbiii..bilii. 

Thin  fiJei'les,  ilewrilnil  oriuiually  i>..jii  iui:iiii,  \>  nitli'T  i'i.iiinii>n  at  llomilulu,  (rom  which  place  we 
have  11  sjMi'inieiis.  7  <-<ille<'te<l  by  l'><K'ir>r  ,[r-iikiii-^.  Ii  ua."  hIs<<  iibtjiijie<l  at  llonohilii  by  the  Alhalroa^ 
anil  we  have  -i  exaniplcf  friin   kaibia.  I  in'tn  llil'>.  iiii'l  ->  triiin   N~aiiii<'|Hi«,  Hawaii.     Out  specimens 

Theorijiinal  ■lewripliim  -if  llii-  -i".  !■■>  iki-  .l-inlirli-- Iml-h^I  oh  vi-ry  younic  examples.  Ai-anthumi 
ttrigotii',  itewrilwl  hy  Henni-tt,  fr-mi  Ibpii'ihilN.  i-  ilir  ;iiliill  nf  tlic  saiiii-  ^|iii'iiT. 


Oeaaa  183    ACANTHTHUS  FonkU. 

B*»ly  iiblonK.  finipn'-rt'il.  ii.ht.iI  «itli  -iii;ill  ripiiL'lii>li  mili-s;  tail  with  'I  larjK  immnvable.  bony, 
keeleil  plati-s.  the-eetiiin-ly  wai.iiiij  iit  viry  \--m))i  iji<liii'liial>:  h<-a<l  \n  the  ailnit  with  the  forehrad 
pmininent.  ilevelrj|iiii)f  a  vi-ry  Imiy  h'Tii  iil">vi-  (In-  ■■yi's.  litis  waiillti);  in  the  ynunit;  teeth  small,  in 
one  nerieH,  sliBhily  ii'[ii|ires-eil  imisi.r-.  u-iuilly  uiih  wmli' iiIri-h;  ventral  fina  Inromplete,  the  rays 
1.  :t:  ilorsal  with  n  or  li  spiiw-?:  atial  n  illi  -  s[iiiii'-:  iiit<-stitial  I'smal  elimnate. 

Herbivonxis  lislii-sul  the  V^-\  Iiiili:iii  uml  I'r.lyiii-sLan  seas,  some  of  them  remarkable  (or  the  Imny 
frmtal  pn<je<-1i<>ii  ami  for  llie  1an;<-  "riiat<'  laii'hil  spines. 
.l^iiKAirwFi.r-ksi.  Ih-MT.  Aiiiiii. ..■.!■  l-r,    .„■•.■■.,,.: 
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/ViW™  mivWi  Qiin>- A  (laimiril.  Viiy.  Cranle,  ZimiI..  877,  IKM  [niwM«-). 
.VuKifilCliTltfr.  Rf^ni- AiiimHl.  M  i-L.  11,  -^ti.  UW  (/r.Hr(in«-ni-). 
Priodotilii-lilkin  ll«lia|iiirlc.  INMrll>.  MvtwI.  Alilm.  Vwl..  ;t1,  IK»  IriRnHfiilN"). 
AVniraiiprA  ValciKli-niii-ii,  Ilbl.  N'al.  1V>I».,  X,  a(H,  |)0->  {■ingifitHHn. 

niiitidi.-<l  |>niliil<vrHii<'i'. 


336.  AcBntliuruB  incipienB  Jt>i 

p  AA  in  licail;  cncmt 


Fijr 


Hewl  2,75  in  lenalh;  rU'ptli  2.1';  eve  :l.4  in  licail;  cncmt  1.4;  intcnirliital  ^imii:  ;i;  I),  v,  I'N;  A.  ii. 
27;  1',  IH, 

B<xly  cibloiiK-iivHlc,  ci>nipi'e»<<.il.  tlif  ^irt'iitcfl  <lc|i1li  iiriclcr  tiiinl  iturHitl  :'|iillc:  lii'il<I  sliorl;  Hiitcrinr 
profile  from  ti[>  '>[  siiciiit  to  front  of  eye  i-omiivc,  h  ili»itini-t  pruniiiieniv  in  front  of  I'yi-  at  Ifvel  of  i\>. 


[mgiii  of  ilorful;  ventral  outline  fi 
■ntral  oiitlineH  from  oHjfin  of  iloniHl 
irve,  nxMt.-otivi-x  ant^'Horly:  heixt  r^l 
«H  eaeli  with  n  wngle  nerieiiof  fine,  i"! 
;■  in  front  of  eve  Ih'Ioiv  ikihUiIh.  i1-  !*■ 


lower  lionler,  from  wliii-li   llie  |ir<ilil<'  in  m'ar 

convex  froni   tip  of  snout  to  Ikim' of  ventmls;  ilor^l  h 

ventral  filin  |o  Inuie  «C  i-uhiIhI  jxilmii'le  eneli  in  a  liin){  li 

Bnout  lihinl;  mcmtti  Hnmll.  ImrizontHl,  In'Iow  nxiitiif  UhI 

■'UiM-W't,  finely  Herrnliilei'Hnine  teeth:  h  Hhort-i-nrvinl  >■ 

2  in  eye;  (tilUipt-ninK  ion((  unil  iililii|ue,  exteudiiiK  fur  iinteriiiriv,  the  npjii-r  eml  h(  virtiiul 

rlornul  Npine;  interorbiliil  hibut  nut  stronKly  c'onvex,  the  ineilian  Tulgv  lnw.     J!c"ly  roinrli  vi'lvii 

Hiile  of  i-uihIbI  iK-rtnnc-le  with  2  vi-ry  Inw  weak   horny  pliitei'.  wilhont  f|iiiie>i,  llu'  ilipiliin-'e 

them  !.,'>  to  2  in  eye;  first  iIorMil  npine  rafiier  ulnini;.  nioiienitely  rongli,  its  ienirlh  1.7  in  lii'ii< 

ilorfiil  Hpines  i'niof)ther  an<l  mon-  lileniler,  the  fifth  2  in  lifiul;  Huft  ilopml  nnt  lii^h,  the  ni>><  < 

nnifomi  lenftth,  the  lonp-rt  about  2.-'i  in  hnul;  annl  (ipiiu's  ruther  whort  ami  flemler,  the  wenii 

to  <li:iineter  of  cirl>il,  p^ofl  nnal  r^imikr  to  cinrxul.  e.|iiHlly  hi^h;  eaiiilal  ilei^ply  emarvimite.  the  f 

of  ih.-  2  loUiH  (..rininu  a  hniml   iinjtle;   u|i|ht  IoIk'  of   the  ramliil  soineHhal  the  h.nin-r,   it' 

nearly  eitniilinjr  iiead;  ventral  rJiiinfi"  moilerate,  reaching  liawof  fin"!  anali-pine,  their  length  2 

pe<-toral  short,  ito  length  a  little  less  than  Bnout. 
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Color  in  nlrohnl,  juilf  iliisky  •liivai'i'.in- 
brown,  motlleil  wilh  liirlilcr;  t-lar  fi  <i<ir«i 
)MWterii)r]_v  wilh  whitUli;  iiimlal  ilirty  l.ri.«[ 
at  tips;  pecl'iral  iliisky  at  liix*.  HjrIiU-r  ut  liji 

The  only  known  exani[-l.'s  ...f  tliis  >i--.i,- 
1«89,  Hsin|;)e  ifltyiie  itvurwl  dy  tlii>  .U'-itn,. 
from  Samoa.     Length,  1'2  iiirln>s  nr  k-> 

327.  Acanthurus  brevirostris    i 

IlawWinliTipl.;  ilfplli  :;.-.  ;  .v..  (  m  li 

Body  obliinjxH'vtiti',  llii'  pUtsiI  mni  \.(iii 

to  caudal  i>mlnni-1i':  a  [■•n;;  |«iiiitol  li^rii  i\ 

margin  o[  pyr,  iti^  pliri'i-li.m   ii.-;irly  [p:ii;iIIiI  i 

snout  tuanturiur  (hIkc'iI  i>ii[iil.   ir,-  iiiJiTi..vi-i 


r  iiartf  jialit't;  <li>nial  anil  anal  with  pale  purplish 
;iii:it  I'.icb  nitli  a  narrow  blavkiiih  bonier,  eilged 
urnnviy  i-ilircl  with  while,  ventral*"  whitish,  ilupky 

)if  tyjK'  iilitaine.1  by  !)oi-tor  Jt-nkina  at  Honolulu  in 
I^iiolnlii  in   ISVNi,  anil   2  pptviiiions  which  we  have 

.  I'.'fj  .Si(.i    -j;i.  wni.  Mi.  tiK-  Si  Hanelulu  (Tnw.  No.  COiW 


-K'lhiMo:' 


FiK- 1 


rl.ilalL'.!';  I).  VI.  27;  A.  ii,  28;  P.  Ifi. 
vii!  friiiii  vertii«l  at  l»aee  of  |ie4..tonil 
viTv  sliithtly  iloH-nwani  from  upper 
li'ntfth  <H[nfll  to  iliHtnnoe  from  tip  of 
':iter  than  iliaiueler  of  orbit  onij  pro- 


jwtinjt  Iwyonil  si \  w 


i.-"lgf!<  faintly  wrnilut.': 
opeliiuf;  Iriiiit  aticl  mui 


'tiiall,  horizontal,  slightlv 
',  Ihfi'r 


intci  « 


loliaii  ri< 
lto<lv 


1.1  b.-a<l  s) 


Tint'  M 


mle  direction;  e;icli  -iili-  nf  canilal  ]i'liiii 
high  inoliun  k<H.'l.  luLihi-st  aiittTinrly.  ii>>l  I 
in):al'a^'li);lIt  riilip'"r  niiwi  tnli.',  Hnli.v] 
Ihelwu-k  to.wi.lal  iH-.bni.'U'- 

First  .l..r>iil  ^[.iii.-  i-lmTii;.  rnii;;li  lalf 
np|*r  en.|  ..f  j.'iIl-,>|H-niiiir.  it.-  V-n-sXh  L' 
fourth  to  Hixtha  Ii1il<-  ^1i»rler.  ilio  sjiini' 
lenfrth  about  oijna!  tn  that  of  tliuspino^  ; 


-bi<al  .| 


t'  ralli 


Hent-th  1.4  in  eye;  pill- 
mi  III  nostrilH,  lenjfth  of 
■  exteniiinR  upwanl  atid 
broail,  convex,  the 


iriinj  lu-arl  liackwiini,  but  very  roujrh  in  oppo- 
nlerale  iKiny  plalei^,  lach  plate  with  a  rather 
■  if  iiur  'pis-iniens:  liileral  line  complete,  appesr- 
nvi'  (111'  [ni'toral,  theniT  (ollowin)c  cnryatare  of  ' 

briiaili'nii-l  to«ar<l  basie,  inwrted  in  front  of 
ii.'ind  and  third  do^^«l  iipines  a  little  loufntr, 
tuninin-r  and  wwtker;  domil  rays  weak,  their 
■ndiT,  the  i^-onrl  the  lonfter,  aliiHit  1.4  in  flrht 
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dorsal  sjune;  cainlal  emarjfinatt*,  the  dintal  erlges  of  the  \o\^e»  fonning  a  nhallow  reentrant  angle,  the 
lol»es  not  pn^luce<l,  their  length  a)H)ut  1.2  in  hea<l;  ventral  spines  slen<ler,  their  tijip  reaching  Iwise  of 
wH^ond  anal  npine,  their  length  1.9  in  head;  peetriral  moc^lerate,  1.4  in  head. 

Color  of  nearly  fresh  example  {So.  03.'i54),  hlat'kish  olive;  side  of  bead  and  Inxly  covere<l  pro- 
fnsely  with  «inall  hlaek  specks;  fins  all  bn)wni«h  black;  caudal  palc^st,  a  black  blotch  on  ita  ba«e,  the 
e<lge  <lark;  iris  pale  yellow. 

Another  example  7  incht^s  long  (No.  08398),  when  fresh,  was  dark  drab,  almost  dove-color  al)ove, 
I>iiler  Ir'Iow;  a  pale  horizontal  streak  l)elow  eye,  which  shows  faintly  as  a  pale  lateral  streak;  caudal 
lH»duncle  and  spines  of  same  color,  dorsal  and  anal  unmarked,  the  spines  drab,  the  mendiranes  darker; 
caudal  dusky  at  l)a.se,  then  broadly  creamy,  the  jx^sterior  edge  blackish  drab;  j>ectoral  and  ventrals 
also  drab,  the  edge  paler;  no  yellow,  blue,  or  nnl  markings  or  sluides  anywhere;  i>osterior  e<lgc  of 
caudal  black. 

Still  another  example  (No.  03538)  has  the  general  color  dark  brown  with  bluish  showing  through, 
the  blue  being  evident  on  lower  parts  of  l>ody,  over  the  head,  breast  and  V>elly,  and  on  region  along 
(^Ige  of  i»percle;  (ins  with  a  distinctly  bluish  tinge;  side  of  Ixxly  with  many  transverse  rows  of  dots 
and  short  bars  of  darker  brown. 

The  sj)ecies  shows  considera:i)le  variation  in  form  and  cohir,  the  former  varying  nmch  with  age. 
In  our  smallest  individuals  the  depth  is  greater  (2.25  in  length),  the  back  is  s<jmewhat  more  arched,  and 
the  horn  is  shorter,  not  proje<'ting  lK*yond  the  snout.  Not  until  in  examples  about  8  inches  h»ng  does 
it  project  lx»yond  the  snout,  and  in  some  individuals  9  inches  long  it  scarcely  projectfi.  In  the  young 
(7  inche^s)  the  caudal  spines  are  very  small  and  weak.  They  usually,  but  not  always,  grow  stronger 
with  age.  The  distance  In'twe^'U  them  varies  somewhat.  In  one  example  (No.  056(>8)  they  are  much 
clowT  together  than  in  others  of  the  same  size. 

The  col<»r  w»ems  to  vary  without  reference  to  size.  Most  of  our  exam]des  in  alcohol  show  few  or 
no  dark  si>ots  or  vertii'al  bars,  while  one  11-inch  example  (No.  031^4)  is  profusely  covered  1  on  head 
an<l  IxKly  with  small  round  black  s)>ots  which  on  i»08teri(»r  half  of  side  tend  to  arrange  themselves  in 
vertical  Imrs.  Another  example  8  inches  long  (No.  02968)  is  almost  without  siK)ts,  but  has  alM>ut  25 
rather  distinct  dark-brown  vertical  lines. 

One  example  (No.  02968),  which  ha«  Ix^n  in  alcohol  a  year,  still  shows  tip  of  tail  sulphur-yellow, 
pale  within;  side  with  vertical  darker  lines.     These  variations  are  all  within  the  sj)ecies. 

Description  l)ased  chiefly  <m  a  si>ecinten  (No.  05668)  11  inches  long. 

This  fish  is  of  wi<le  distributicm,  having  lx»en  reconle<l  from  Ceylon,  the  Malay  .Xn'hijH'lago,  Macas- 
sar, AnilH>yna,  Port  Resolution,  Aneityum,  Kingsmill  Island,  Tahiti,  an<l  the  Hawaiian  lslan<]s,  in 
which  latter  region  it  is  not  rare,  though  pnn'iously  reconled  only  by  Doctor  Jenkins.  Our  collection 
i-ontains  12  examples  (4  obtaine<l  by  Jenkins),  all  from  Honolulu.  Specimens  were  also  obtained 
bv  the  AUmtroHH  at  ILmolulu. 

Sii)tntit  hrrviroHtrit  (MivitT  &  ValoiirionncH,  Hist.  Nat.  Poiss..  X,  277,  pi.  291,  183r>,  no  locality;  Giinlher.  Cat..  III.  319.  1.%! 

((Vylon:  Malayan  Ar(>hi{K?lafrc>:  Macaswir.  AinlK>yiia:   Fort  Rt'Molution:  Ant'ilyiim):  ibid,  Fisoho  <h*r  SiKls«H'.  IV. 

121.  pi.  l.xxix,  t\K'.  A.  1»7.'»  (Kinjrsmill  Island:  Tahiti). 
Aciwthvrm  Urtviroittrin,  J««nkinH.  Bull.  U.  S,  V\»\\  Oonim..  XXII,  1902  (St-pt.  23.  19(W).  4S1  (Honolulu):  SnyUer,  op.  rit.  (.Ian. 

19.  1904).  r>:M  (Honolulu). 

3  28 .  Acanthurus  unicornis  ( ForskAl ) .     *  *  A7i/« .  '* 

Ile^d  3.9  in  len^h;  <lepth  2;  eye  4  in  head;  snout  1.2;  interorbital  3.4;  I),  vi,  30;  A.  ii,  28;  P.  iv; 
V.  I,  3. 

Boily  short,  deep,  and  compres8e<l,  elevated  anteriorly,  highest  at  beginning  of  dorsal;  snout 
pointe<l,  usually  projecting  l)ehind  the  frontal  honi;  profile  of  snout  straight  fn)m  tip  to  tlw  'ong 
bluntly  pointed  or  (!onic  horn  which  projects  forward  ami  downwanl  from  preocular  rt^gion,  this  horn 
varying  greatly  with  age,  most  prominent  in  the  adult,  scart^ly  devel(»i)e<l  in  the  young,  in  which  it 
appears  merely  as  a  blunt  j)rojection,  the  upiwr  profile  of  the  snout  l>eing  concave;  teeth  small, 
bluntly  pointed  <*anines,  not  wrrateil,  close-8»»t  and  slightly  r<»curve<l;  a  short,  nearly  vertical  shallow 
groove  in  front  of  eye  under  nostrils,  its  length  equal  to  half  diameter  of  eye;  gill-o|)ening  long, 
oblique,  strongly  curve<l,  its  length  nearly  eiiualing  that  of  head;  origin  of  dorsal  fin  over  upjK^r  end 
of  gill-opening;  clorsal  spines  strong,  rough,  the  first  2  in  head,  the  others  successively  shorter;  dorsal 
rays  sh^nder,  weak,  the  longest  about  inpial  to  first  spine;  origin  of  anal  fin  under  base  of  sixth  <lorj^al 
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spine;  unal  ppiiieti  nhort,  al3oiit  2  in  tir^t  (lorsal  ><pine:  anal  ravH  nhort,  1.25  in  first  dorsal  spine;  caudal 
dei'ply  lunate,  the  \o\)^^  iMtiiitt**!;  ventral  spin^  ntu^h.  sharp  i>f)inte<l,  2  in  lieail;  pectoral  short,  1.4  in 
h(*ad.  Skin  uniff)nn.  rou^h  velvety;  caiiilal  iKNiuncle  with  2  low,  spiniferous  plates  on  eaeh  rade,  dis- 
tance iietween  them  alxHit  two-thinls  (liainHer  of  eve. 

C-olor  in  life  of  a  specimen  (No.  02i»s<>)  \'2J>  inches  lonjr,  dirty  olive,  paler  below;  top  of  head  and 
horn  dark  <»livace<Miia;  caudal  spin<*s  pale  Mn<*;  tl<»rs;il  tin  {lale  hlue,  crossed  by  al)out  6  narrow  pale 
yellow  lines,  curvin}ir  up  wan  I  and  Uu-kwanl.  <>«l^c<»t  tin  narrowly  lilue;  anal  similarly  marked,  the 
blue  bonier  broailer;  caudal  flirty  ulivi',  ilarkest  in  the  ivnter  and  on  the  upper  and  lower  margins^ 
|»OHteri<»r  )»art  jwle  olive;  ]iiH.*t(»ral  juile.  brownish  undorm^iith;  axil  |Kile,  with  2  or  3  small  blue  spots; 
ventrals  i>ale.  -\n  example «  No.  CVJi^.*?  .  7  inrlu»s  loni:.  did  not  differ  iiarticularly  from  larger  examples; 
general  color  |>ale  olive,  yt^llowish  antiTi«»rl\ ;  snout  and  tit{>of  hi*ad  Imck  todorsal  blackisii;  dorsal  fln 
pale  oran}<y,  cnissed  by  narrow  pale  lilm*  lin«*<.  tlu*  tin  til^rtnl  with  blue;  anal  pale  orange,  with  2broail 
pale  blue  liand.s  a  narrower  ilarker  bine  ban*!  at  i'<l'ji-.  with  a  narrow  whitish  lionler;  iraudal  dusky; 
pe<*t'iral  pale;  ventrals  whitish,  darki>)i  at  ii|ts;  iri<  silvery,  whitisli  yellow,  a  dark  spot  above  and 
another  1n*1«»w.  An4>th«'r  <*\aniplt'  ■  N<>.  n:;u<)i.  li:i<l  tlu'  np|K>r  part  tif  the  iMxly  gray,  the  lower  part 
yellow  forwanl,  with  p»lib-n  tin-ji'  alnn:^'  r»'i:i<»n  <»f  anal:  ilnrsal  tin  «lirtv  vellow,  with  ver\' narrow  blue 
U>rder;  anal  pilden,  with  _  narmn  baii<l>  ••!  bhiisli  \\biti>  pni*alU'l  with  outline  of  body,  outer  bonier 
same  as  dorsal,  with  narmw  bin*-  lim-:  lan.lal  L'niyish:  vmtniis  yellowish;  pectoral  colorless.  An 
example  fnmi  llilo  whin  l'n*>b  wasilirty  Mlivt*.  spinas  \  i'llt- 1  bliu*. 

Color  in  alcohnl,  du^ky  bro\vni>b  alwiVi'.  paltT  Ih*I«»\\  ;  caudal  sjtinf-s  blat'k;  dorsal  fin  dark  brown 
along  l>a>H»,  the  nirnd»rain  s  alw.v.*  ii<jbi«'r  l>rMwn  in  »><(*•!  by  pah*  bluish  stni>es  extending  upwani  and 
hflU'kwanl;  anal  similar  tn  soft  di»r-al:  \»Mit?als  |»al«'.  du-ky  at  tip:  |M-<'tond  dib*ky. 

This  curious  and  intcrrstini;  ti'^h  is  abundant  anii>n<^  tin'  Hawaiian  Islands,  and  is  widely 
distribute«l  in  the  tr«>piral  I'ai-iiir  atnl  tbr  Ka^t  Indies  t<i  the  Krd  S*>a.  .h-nkins  obtained  i)  examples 
at  Honolulu,  anil  we  have  in  ti-fnii  the  samr  place:  also  :;s|»<*t'iniens  innn  llilo.  The^l/^rvjffS  found  it 
at  Honolulu  ami  at  Tnako  r»ay.  Hawaii. 

Our  siH*<'i  nu'us  are  4.-'>  to  14  in«be<  lon-j. 

Cktrtmhm  Hnitttnn'ji  Foivkal.  lK-<'Tii't    AniiMal  .  ''-..  1T7'».  Djidda. 

Jf f  Mi'trvrrNt  rail  S4'li  Ml' idi>r.  Sy-t.  Ii  hih  .  l"*:.  l***].  no  locality. 

Jir»NijrrnM('fi'if'i//"i/f/4  >«lin('i«i>i    s   -f.  I<  !i:ii..  l-n.  j.l.  Xiii.  l"^*!.  shores  of  Arabia. 

Sofitfriiiitintrui*  LurviH-^li-.  HUf    N  .:.  I'.iiv...  [ji    in.',,  im    j,;.  \ii,  fjir   j   jwni    i^\^  of  Prance. 

Artinthiirmt  uiiitunni^.  Sluiw.  <;.  ii.  Z  mi!  .  IV.  .'.Tl.  pi.  :*k  \^*:\    Imliaii  nii«l  Anthiaii  ••frt'o:  leiikins.  Bull.  V.  8.  FMi.  Cnmin.. 

XXII.  l'.»»J    -M-pi.  S.\.  r.*'-.  .  1^1    II  .1:...:.  =  .   .  -riy.l.-r.  '.j..  <it.    Jan.  l'.«.  l««i|..  :»:Jl  •  lluiioliilii:  IMiakn  Ray.  Hawaii  i. 
A^^ifurM*  unirnruh.  }:-i|>{m  I'.  Ail.  !:•  >.  No'-l.  .\:..  Fi^i  li.  ui.  l**^. 
Snttn*  Inunh'^irnh  i'\\\\\T  \\\  «;M<-n:i  \\>n   w'.'.*-.  I<i'ii.  [•■•»'.  aiiiiii..  \u.  :V\  t'li:.  :'..  l»<?i)-ll. 
SttM'unJnmlh'*tniiit.  riiniiii<T«<>;i  i:i  •'•.\  i-  '  ,v.  \;i]"ni  iiTiMi*-.  Fli^t.  Nai.  F'oi>v  .  X.  JV.i.  1^;;:,  ( i>lf  of  Fraiu-v:  Waii^ou:  BiMirbon; 

Tiihiti:  <'an»liii«-^:  'iu.iiT  '•m'-.Iw  ■  ■.  I-',  iipl-:   II.   I  S«a  at  In.il.l.i;  <'.iik- Moliammed). 
A<[wrifjr«i/iivi<y#(^  Ciivirr  tV  Val<  in  i-  i:!i«^.  Ill-:    N.r.  I'.>:^^..  X.  J***.  1SL'>.  Tahiti    youiijri. 
(fuiitMltnt  ftfinttttiji.  S«»'aii<l»r  ill  <  ii\  :•  r  .v  \';i  '  ti.  i>  :ui'-.  II;»-i.  N;.i.  rui"*.    X    J^**.  IJCV), 
ilorpuru*  uiotnn^  n,ji  Vttr^ltr.  I»«*iiip*     \:iii:i:i:..  K«l    I,Mh!«ii-.i«iTi.  JI'.'.  l**!  I.  Tahiti. 
ArniHuru* »';Ffi]»lin'^  *'iri>}u>\\.  >\^i.  N.it..  r.-l    •;r.i\.  r»l.  Iv'.i.  Red  Sea. 
A(T*muriiM  r*»rHiiir r  iiTiiiinw  .  Sy*-t.  NmI  .  IM    <iray.  ivj.  I'^'.l.  Red  Sea. 
Aiiwii*  MHiVv*rMiV.  <;iinthiT.  ("at..  III.:'.l"«.  ]^.\    rv\\<'U:  Fr:iiiklainl  Nlaiiil:  K«-<I  >«'»,  .\iioityiiniKnrinther.  FiflchederSQdwe. 

IV.llH.  uf.  LX^Evni.  li::-.  1  i«»  J.  1>7  .    lalii;;.  I^»i.  l::   >..  I^m-.  I4i.    \V.,  imrth  of  S*M-iely  I^lamltt  ( K<^  S««  toHand- 

wieli  IMaikUi:  StrrtJ^.  Hull.  F.  >.  Nat    Mu-..  N...  7.  ..h.  1^77  .li,,ii..luln  .;  <<teinilachiier.  Dcnk.**.  Ak.  Wiw.  Wien.  LXX, 

4tf>,  ltfiM»  I  Honolulu:  Lay-aii  >. 
MoHorrriNt  tiuintniif,  FowUt,  \'uh'.  a«-.  Nat.  ."-ri.  IMiila    l*.***.  .'.l:',.  >.<aii<I\virh  Nliinilfo. 

Genus  183.  CALLICANTHU8  Swainton. 

This  genus  <liffers*  imm  Ariintlmrus  \n  havintr  no  horn  u|Nin  foreheail.  Tail  with  2  liony  plates, 
with  or  withmit  spin*'^«;  «lnrs:il  spin****  '>  or  ♦»:  U^'lh  not  .»H»rnilate,     Not  very  (listim*t  from  Aranthnrwt. 

out int nth u*  fiwHinsnii,  Xrtt.  Hist.  Fifhi**.  t-u-..  II.  -i.'.*;.  Wi:i  i#//«/fiMxi. 

a.  Caudal  spi.ufi  «4iirlet  intiTortiital  •■•>ui|mrativ«-ly  narmiv.  aUiut  :t.l  in  hoail:  head  with  aniinuigeor  yellow  line  from 

♦»yi?  toanKK'  <»f  nuaitli tilmraiut,  p.  401 

aa.  Caudal  spineitgray:  interurbital  Mitler.  :;  in  liruil:  }ii-H«i  wilhout  orani<e  or  yellow  liiie metopomtpkrom.  p.  406 
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339.  Callicauthualituratiu  (Pornter). 


['lato  1 


ikI  Fiu.  1 


Head  3.A  in  lontclh;  ileptli  2.£;  eye  5  in  heail;  snout  i.2;  inlerorbital  3.4;  1>.  vi,  29;  A.  ii,  :!0:  P.  Ift. 

Rndy  olilontc-i'vate,  the  KreateMt  ilepth  itt  )nwe  nf  thinl  'lorsal  epine;  dtirsal  nntliiie  nearly  stroi^Iit 
tmin  tip  lit  pniint  Ui  origin  n!  rlcinwl  fin,  then<*  in  a  long  low  curve  I"  ohiiIhI  pe<luni'le;  ntt  horn  or 
prominpiici'  on  forehctul;  ventral  outline  iHrongly  eon  vex  from  posterior  pari  of  ehin  to  ori)cin  of  niiikl, 
tlienre  eiirvii)  uniFonnly  with  the  1>ai;k;  chin  strongly  rj>nesve,  the  enmit  projertini;;  niontli  fmHil, 
horizontal,  in  line  with  axinof  luirly;  jaws  each  withaBingleivrieHof  i^loee-set,  bluntly  jmlntclcatiineji 
of  moderate  HJite,  the  eilgcB  not  wrrulate;  i.'riHive  in  front  of  eye  tthort,  not  half  length  of  orMt:  Kill- 
ogieninj;  long  an<l  oiilique,  equaling  Rnoiit,  its  upper  end  in  linc1>etween  upp<'r  liaRt;  of  iieetoral  and 
Iwpe  of  seconil  doraal  ppinp;  interorliital  evenly  convex,  the  preociilar  e<t({e  of  orbit  nomcH-hnt  prom- 
inent llody  velvety;  each  side  of  cauda!  pcdunole  with  2  rtronR  homy  plates  eai'li  with  a  siroiif;. 
l>roa<l  Hat  npine  cnrv<«l  forward,  thetie  little develoi)c<l  in  the  young;  in  the  example  n|ion  which  tliia 
ilcKcriplion  is  chielly  lwf"e<i  (No.  (VMlKt,  12.2S  inches  long),  thcgeBpincp  are  nearly  aS"  wide  at  liiuie  an 
hi)fh.  the  ciioiil  nf  the  ]>ot<terii<r  aisc  licinK  lont^r  than  orbit;  iliatanee  lietwcen  ti|is  .t  in  lienri;  lirvt 
dcirBal  strong,  broaii  at  liase,  rugow,  ite  lenpth  aliout  2.1  in  head;  doreai  wpinew  lieti-racjnitbons,  alter- 


Gdnlhpr. 


natcly  alronR  and  weak  on  oppoflite  sides;  riorsal  rayw  soniewhat  longer  than  the  spines,  specially 
aiil4Tioriy;  ansi  xjiines  uliorter,  of  about  (ipial  length,  alHint  3.(1  in  liead;  ventral  fipinea  stniiig,  n-acli' 
in):  midway  iH'twev'n  l>aHeH  of  fiml  und  mnrond  annl  iijiinea,  tlieir  length  2  in  head,  |K-ctoral  longer,  1.2 
in  head;  caudal  evenly  Innate,  the  IoIk'S  greatly  produced  and  lilainentinis  in  (lie  adult  male  the  fdu- 
inents  in  an  example  12.2-i  inches  long  (No.  ttHfl.T)  lteing?!.5  times  length  ot  mirldle  rayp;  iriH]i«clnienB 
Nor.  0.'i:l7!'  and  a'l.'fNl,  whirh  am  nearly  of  ccpud  t<i»>.  the  former  hai>  tlie  lol>ea'  mon'  than  :l  times  the 
middle  rays,  while  in  the  latter  tliey  are  not  iil  all  lilanientnni',  tlic  fin  lieing  Himjdy  hinalc. 

Color  ill  life  (No.  0;t:)Sin,  nearly  nniforin  black,  slightly  oHvaii-oiix  Mow,  a  I'cnion-yellow  ntripe 
in  front  iif  eye  forwanl  on  xnont  and  curving  downwani  jnst  liaek  of  angle  of  nioiilh;  another  yellow 
Htri|if'  iK'gioning  lieliind  eye  extending  downward  as  a  narrow  line  along  edgi-  of  preojierele,  then 
curving  forwnnl  and  joining  the  other  near  angle  of  mouth;  li|is  orange;  breai'l  and  lielly  to  anal  with 
u  lemon-yellow  filri|«' blending  into  the  general  color;  Ijaseofanal  bnmt  umU-r,  then  changing  to 
vellowiHli.  Ihen  very  black,  the  edge  tipiM-il  with  light  blue;  npines  on  caudal  i«^luncle  set  in  a  ileep 
orangi'-yellow  blutch,  the  spiiicH  thenii'elvii'  bliu'kish;  ciuidal  blackish,  the  iiriHluciii  rays  entirely 
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blackish,  but  the  rest  of  the  crescent  witli  a  hand  of  yellowish-^reen  about  as  wide  as  pupil,  the  edge 
tip|)eil  with  white;  dorsal  black,  with  white  stripe  on  distal  iK)rtion  extending  from  first  ray  to  end  of 
tin,  outside  of  which  is  a  very  narrow  black  stripe,  the  edge  narrowly  tipjKjd  with  white;  doi'sal  spines 
black,  the  membranes  black  except  edge  of  la^^t  3  ujend^ranes  which  is  whitish.  An  example  (No. 
03505),  taken  at  Honolulu  July  27,  had  the  lK)dy  <lark  brown;  an  orange-yellow  line  from  eye  to 
angle  of  mouth;  lips  orange;  line  on  ])rcast  an<l  belly  orange;  postocular  region  and  between  eyes 
somewhat  yellowish,  anal  plates  orange,  the  interspace  white,  the  spines  brownish;  dorsal  fin  black,  a 
bright  blue  line  on  Inxiy  at  base,  a  narn»w  whitr  line  near  margin,  the  e<lge  black;  caudal  <lirt  brown, 
a  subterminal  yellowish-green  crescent;  anal  orange  on  outer  half,  shading  to  yellow  <m  inner  third; 
ventrals  orange;  pet^toral  <lirt  brown. 

Another  example  (No.  03493)  had  color  in  liie  olivact'ous,  blackish  alK)ve,  a  golden  {)atch  about 
and  l)ehind  eye,  a  golden  line  thence  forward  and  <lown  to  angle  of  mouth,  joining  the  white  eilge  of 
opercle  and  the  orange  jaws,  a  ]»ale  blue  stripe  at  l)ase  of  d(>rsid,  tin  black  with  broad  white  upper  jwirt 
and  some  yellowish  streaks  on  the  white,  i^h^v  l)la(kish;  caudal  spines  deep  orange;  caudal  blackish- 
olive,  edged  with  olive  within  and  then  wliitr;  anal  yi'llowi.sh-olive,  then  bright  orange,  its  edge  black, 
tipj)eil  with  white;  ventrals  dirty  orange;  pectoral  olive  and  l)lack. 

The  coloreil  plate  in  (liinther's  Fisehi'  (h-r  Siidstv  belongs  to  ( U/liaintluuH  (jarreiti  (Seale).  We  have 
l)oth  (/(tirettl  and  litnntttis  from  Samoa,  Imt  can  not  d^M-ide  whether  they  are  really  distinct  species.  The 
blue  line  at  base  of  dorsal  is  characteristic  (»f  /ifurnhis.  It  is  wanting  in  (/<irrd(i  If  (/arreiti'iH  valid  we 
have  sjiecimens  from  Hawaii. 

This  ap|>ears  to  be  oiu' of  the  nmst  comnion  lishcs  <»f  this  family  among  the  Hawaiian  Islands, 
though  it  has  l)een  previously  rcc<)r(lcd  only  by  (iniitini,  Stcindachner.  an<l  Jenkins.  It  is  a  sjK'cies 
of  wide  distribution,  ranging  fr<>iii  the  \U'\\  Sea  throughout  INilynesia.  (iiuither  recorded  it  from 
Tahiti,  Aneityum,  Malayan  ArchipchiL'o.  Kid  Sea,  an«l  the  Hawaiian  Islamls.  and  C2^»oy  J*"*^  (iaimard 
from  (luam. 

It  is  repn^sented  in  our  collections  by  L*«>  spiH-imens  frtnu  Honolulu  (7  obtainetl  by  Jenkins,  1  by 
Wooil,  and  3  by  i\iv  A/hafmss  in  IS^m;),  1  from  Hoiiuapo,  Koua,  and  3  from  Hilo.  Others  are  in  the 
AUKtlrnxH  collections  from  Honolulu  and  Puako  IJay.  Our  .">()  examples  are  5  to*  12. 25  inches  long. 
Kn<>wn  also  fron»  Johnston  Island. 

Arnnthurut<  lUnrutni<  UhK-li  ^V  S<lMK'i<U'r.  Sysi.  Ichth.,  Jhi,  IS)!,  no  locality;  ultcr  Furnter. 

Ai\inthnn(K  fuirjmi  us  i^hixw  .  (irii.  Z<x)l..  IV,  iiM,  1H);5,  Indian  Seas. 

Af^pitiuriix  cantlintirftiH.  (.^imy  iV  <iaiiiiar<l,  Vny.  «lf  I'l  raiiif.  ZimiI..  :{7'>,  pi.  *VA,  iIk-  I.  1^-1.  Guam. 

AnpiiturustiiifiiHS  UiipiM'll,  .Vll.  Kcis.  N<»nll.  .VI.  FiM-h.,  «'.l,  tat.  \u.  liu.  2.  IvJs.  Red  Sea. 

l*riinini'nmnHint  Lc.s.«.i»ii,  Voy.  ('<Mjiiillr.  Znnl.,  II,  IM.  InoO.  Tahiti. 

SasiaslUmalmi,  K'xwWv  Si\i\\vnr\y\\\\r^,  lli>l.   .Nai.    Toiss..   \,  J.vj,  isi-M  Taiiili:  New   Ireluiul;  I'lea;  (iiilf  «»f  Sue/.;  Isle  iif 

Frunee):  (JiintlHT.   FIscIm-  <l<r  S\iils(c.  IV.  iJl.  i»l.  i.vwii.  I^7,'>  i.'^oriiiy  ami  Sainlwjch  islaii<Isi:  Smith  iV  J^waiii. 

I'roe.  I'.  S.   Nat.   Mu^..  V.    !:>'.•,    \ssl   i.IkIiumhi   Islainh;   SteiiKhu-liiu-r,    Deiik.s.   Ak.   Wi.-**.  Wieii,   L.KX,    U>r»,    lyoi) 

(Honolulu  >. 
Ihirpurntt  litiinUtu*,  Forstt-r,  DrM-ript.  .Viiiuuil.,  JIn;   Fur-.l«'r  in  Ciivitr  »\:  Valcncieuiie.x.  Ili.st.  Nat.  Pois.s.,  X.  282.  1835. 
\m<(  us  inroliimrnnt,  i'nsur  i\i  \  aKMii(iiiu>.  Ili>i.  Nut.  i'iii>.^.,  X.  JsT,  I>;r»  KiuauC). 
AsitiKiirits  lituidtiia,  Kupi>ell.  Ntiie  Wirlnltlii^re.  I'iscli.,  i;;u.  ls;>i. 

MoHon  ntH /iturdtmt,  ^inlr.  ( »('(a>i«'iial  raprts  I'.ivliuj,  Mu^<u!n.  \'ol.  I.  No.  ;{,  11:;.  I'.HJl  ^  .V^afia.  (Juain ). 
CUHUanthiitt  litnnilHj<,  .Ivukui-',  I'.till.    T.  S.  Fi-li  (•.iiuu.,   XXII.  I'.hij  (S«-pt.  2:5.  l'.Hi:{).  IM  ( Iltniolulu);  Snyder.  1.  e.  (Jan.   19. 

1«.K)-I),  5:U  (Houolulii;   iMiako  Hay.  lljiwaiii. 
fMoniHrros  ifurn  iti  ^viiW.  ihv.  l'apti>  llishop  .Mii>.,  Vol.  1.  N.>. :{.  112,  I'.JOl,  Agaha,  Guam.     (Type,  No.  2n;,  B.  I'.  U.  M.     Coll. 

A.  Soak'.) 

330.   Callicauthus  metoposophron  Jenkins.     Fig.  17vS. 

Hea(i  4  in  length;  depth  2.5;  eye  ;>.5  in  liea«l;  snout  l.l»;  interorhital  8;  I),  vi,  29;   \.  ii,  »I0. 

B<Mly  rather  ohlong,  greatly  compressed,  the  greatest  depth  imder  last  «lorsal  spine;  anterior  dorsal 
protile  strongly  and  evenly  convex  fron>  tip  of  snout  to  ahont  fourth  dorsid  ray,  entirely  without  horn 
or  protuberance  of  any  kind,  thence  less  convex  to  caudal  jKnlnncle;  ventral  outline  similar,  but  less 
convex;  snout  rather  short;  month  small,  horizontal,  slightly  below  axis  of  Inxly;  teeth  small,  slender, 
close-set,  and  pointed,  not  serrulate,  in  a  single  series  in  each  jaw;  a  short  lunate  groove  in  front  of 
eye,  its  length  equaling  that  of  maxillary;  gill-openinj:  l«>ng  and  oblique,  the  lower  arm  extending  far 
forward,  the  up|>er  end  on  a  level  with  hiwer  edge  of  orbit  and  directly  above  upper  base  of  pectoral; 
interorhital  space  mo<lerately  broad,  the  2  sides  meeting  at  a  broad,  roumliMi  angle.  Kntin.'  Iwxly  and 
head  finely  granulated  or  velvety;  each  side  of  caudal  i>eduucle  with  2  weak,  keeled  homy  plates,  the 
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339.   CaOicitiithua  lituratus  (FomlKr).     Plate  1.X" 


1.1  KiK.  1 


Ilpail3.8inlen0li;  .lej.lh  2.£;  eyp5in  lieail;  snnul  1.2;  inlcrorWtal  3.4;  I>.  vi,  2il;  A.  ii,  30;  P.  16. 

Itoity  cihli>iit;-nvau-,  till!  Kreatiiit  ilciith  nt  InuN.-  of  tliinl  'Irirsal  Rj>inp;  ilorml  niilliiit'  iii'arly  straiirlit 
frcim  tip  iif  miiiiit  tii  oriirin  ()f  iliirrial  fin,  then<-u  in  a  limn  low  curve  Ui  <«iidal  piiliiiii'le;  no  horn  or 
[irdinhiftu'c  OH  (iirclu-aci;  ventral  outline  HtTon(£ly  ivinvex  from  jxiaterior  part  of  chin  to  origin  of  anal, 
Ihencf'  rurvoil  iiniforiiily  wilb  tlie  hai'k;  chin  ntronj^ly  conrsve,  the  Buont  projertiiw;  inoulli  i<mull, 
hori):oiital,  in  lino  with  axis  of  Uiily;  jawa  faeli  with  asinicU'  purien  of  doRe-eet,  hliinlly  jHiinttil  i:nnimi' 
of  iiiiMlcrHic  Hiiii',  till-  eilin'*'  ""t  semilate;  tcnMtve  in  front  of  eye  i<horl,  not  half  lonuth  nf  orhil;  piil- 
ojieninc  Ionic  and  obliiiiie,  I'qiiBlinii  pnout,  itj<  njipcr  enil  in  linp  l>etween  uppi-r  1nim>  of  {H'^-tonil  nii<l 
Imw  of  iWTiin'l  ilormi  ppinr;  inti-rorbital  evenly  convex,  tlip  preocnlar  nlRp  of  orbit  wimeH-hat  ]>n>m- 
inent.  Iloily  velvety;  eiwh  aiclc  cit  niiiilal  j>eiiiine1e  with  2  ftronR  homy  plalex  eacli  with  a  Hlronjt, 
briiail  flat  fjiine  eiirveil  forward,  tliii*e  little ileveloptil  in  thv  yonng;  in  thp  example  n|>on  wbieli  this 
dewnplion  In  chiefly  lutseil  (No.  a'MIU,  1'J.2.'i  inelKvlnnK),  thcM)  xpini-s  are  nearly  a.^  wide  at  liiiw-  nx 
hi^h.  the  ch'ird  of  the  [losleriiir  eiljic  lieinc  longer  than  orhil;  difllaiit-e  lielween  ti|«<  .t  In  bead;  lirnt 
dorxiil  flron^,  lirond  at  Iom.',  rugose,  its  len^clh  alHiut  2.1  in  hi-ail;  dom»l  H]>ini'!'  lieteraruntbonM,  alter- 


nately PlronK  and  weak  on  oppi-xiit*!  wdeH;  dorwl  rave"  HOinewlial  longiT  than  the  npij 
aiitcriorly;  anal  Rpincs  shorter,  of  alxnil  (Kjiial  lenjith.  alxmt  3.11  in  head;  ventral  spinm  clr 
ini;  midway  lietwecn  liaw^  of  fimt  and  wcond  anal  HpinpH,  their  lent;th  2  in  lii-a<l,  jieetoml 
in  head;  <aiuilal  evenly  lunate,  the  IoIh-h greatly  priHluciiI  and  lilainentoU)i  in  the  adult  in. 
tiientx  in  an  example  12.2S  inehex  lon^  (No.  I134fl:!)  iH-lnKli..^  tiniex  lentcth  of  middle  ntyx;  Ir 
^•w.  a'kS7t)and  a^3KI,  wliich  an^  nearly  of  apial  Hize,  the  former  hax  the  loUi^'  iiinr<>  than  : 
middle  rayH,  while  in  the  latter  they  arc  not  at  all  lilainentouH,  th«  fin  UtinK  ainiply  Innate 
Ci)lor  in  life  (No,  033S6),  nearly  uniform  black,  alitihtly  olivawms  lielow,  a  lemon-y< 
in  fnmt  of  eye  forward  on  Hnoiit  and  rnrvinp;  downwani  juwt  Imck  of  iinitle  of  inoiitb;  arim 
strip"  bevHnninf!  liehiml  eye  extendinj-  downwani  as  a  narrow  linealontr  ediri'  of  pn'o] 
cnrvinK  forwanl  and  joining;  tlie  other  near  an^cle  of  moutb;  li]iN  orHnf>l^;  hrcJist  and  l>elly  t 
a  lemon-yellow  stri|H-  blcndiiif;  into  the  general  i-nlor;  \nun-  of  anal  bnmt  umlier,  then  c 
yellowish,  then  very  bhirk,  the  oltn- lippeil  with  li^ht  hhie;  t>]>in<<H  on  niudal  [Mihincle  se' 
oraniic-yclloiv  blotch,  the  spini's  IhemM-lveit  hiackish;  eandal  hiackish,  the  jiriKluciil  ni 
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blackish,  but  the  rest  of  the  crenceiit  with  a  IkiikI  of  yellowish-^rreeii  about  ait  wiile  a8  pupil,  the  edge 
tip|>ed  with  white;  don»I  bluck.  with  white*  stri|M*  on  iliijtal  jK)rtiou  extending  from  Hivt  ray  to  end  of 
tin,  outside  of  which  it«  a  very  narrow  l>lack  strii>i*,  the  iMl^a'  narrowly  tipiied  with  white;  dorsal  spinee 
black,  the  membrane?  black  excvpt  eil^rt*  of  la>t  8  meinbranes  which  in  whitish.  An  example  (No. 
lKio05),  taken  at  Hon<»luhi  July  27,  had  tlie  InMly  dark  hn^wn;  an  orange-yellow  line  from  eye  to 
angle  of  mouth;  li|>s  orange;  line  tiu  bn-ast  and  U'lly  «>range;  potftocular  region  and  between  eyee 
Homewliat  yellowish,  anal  plates  orange,  thf  interspace  white,  the  spines  brownish;  d<»nHil  fin  black,  a 
bright  blue  line  on  body  at  ba*<ts  a  narrow  whito  line  near  margin,  the  e<Ige  black;  itindal  dirt  brown, 
a  subterminal  yell'twi^h-green  cresi'ent:  anal  nran^*  nn  outer  half,  shailing  to  yellow  on  inner  third; 
ventrals  orange;  ]>ectoral  dirt  lm)wn. 

Another  example  (Xo.  ():M93)  had  color  in  life  nlivact*ou.s  blackish  alH.>ve,  a  golden  ])atch  about 
and  Ijehind  eye,  a  golden  line  thcncf  torwanl  and  down  to  angle  of  mouth,  joining  the  white  edge  of 
o|)ercle  and  the  orange  jaws,  a  ]»alc  blue  stripe  at  ktsc  of  dttrsiil,  tin  black  with  broad  white  upper  part 
and  some  yellowit*h  streaks  on  the  white,  cilirt*  btai-kish;  caudal  si)ines  det^p  orange;  caudal  blackish- 
olive,  eilged  with  olive  within  and  then  white:  anal  yellowish-olive,  then  bright  orange,  its  edge  black, 
tipped  with  white;  ventmls  dirty  orauL'e;  perioral  <»live  and  black. 

The  tx)lore«l  plate  in  (. J iinther's  Fis<'lu'  der  Siidsee  Ik'Ioujts  to  <  nilinutthuM  tjarretti  (Seale).  We  have 
both  ijurretti  and  litunitny  from  SanK  »a,  but  ean  not  dfiide  w  hether  they  are  really  distini*t  s|)ecies.  The 
blue  line  at  l)a:<euf  «lorsal  is  cliaraeterir?tic  of  //7/'l•«»^/^.  It  is  wanting  in  (/*trretti.  If  £/arre(ft  is  valid  we 
have  H|H.*cimens  fnjni  Hawaii. 

This  ap]iears  to  l>e  one  of  the  most  common  tislies  of  this  family  among  the  Hawaiian  Islands, 
though  it  has  l)een  previously  re«-<»rd«d  only  by  (tiinther,  Sti-indaehner.antI  Jenkins.  It  isaspivieH 
of  witle  distribution,  ranirin>:  fnnn  the  Ui-*!  S<-a  tlirou^diout  Polynesia,  (vunther  reit>rded  it  fnmi 
Tahiti,  Aneityum,  Malayan  ArehijH-latr<K  lie«l  S'a,  and  the  Hawaiian  Islands,  and  Quoy  and  OaimanI 
from  Guam. 

It  is  repri'senteil  in  our  colieetion?.  by  2(>  s{>e<-imens  from  Honolulu  (7  obtained  by  Jenkins,  1  by 
WocnI,  and  .'3  by  the  .1/A«///-o>.v  in  1s<m;  ,  1  from  Homiapo.  Kona,  and  3  fnim  Ililo.  Othens  are  in  the 
AlfmtntHs  c*olle<'tions  from  Honolulu  and  I'uako  Bay.  Hnr  :>o  examples  are  5  to*  12. 25  inches  long. 
Known  also  from  Johnston  Island. 

AnittthHruf  Utnrutua  IIIikIi  iV  Siliiu'i«lfr.  .■^y<«t.  hlilli..  *JI«"..  ls»l.  no  locality:  after  Foraler. 

Acanthnrun  harimnijt  <\tn\\ .  <mii.  Z<m>1..  IV.  .>l.  \^K'>,  Indian  Seas. 

Ai'ithuriiB  tiU'ijfinoiH  in  Wii<»y  ^v  «iaimanl.  Vi>y   •!«•  11  raiiir.  '/jml..  :'»7*).  j»l.  tV-i.  Iijf.  1.  1^-1.  Guam. 

Aifpiimrmf  1 1*  ihtin»  l\u\f\K'\\.  All.  K»i«-.  N.inll.   \i.  Fi^-h..  t'>\.  Uii.  '.r..  tiir.  'J.  !**>.  Red  Sea. 

l*ritmurii*tnunu  I^'>^mi.  \'«»y.  r(Mji;i;i.  .  Z'miI..  11.  I'll,  l«sHi.  Tahiti. 

AVwrw/i/MMi/'/*.  riivi«r  tV:  Vnl.  in  itiiiM  V    Mi-t.  N:it.    I'oi--..   .\. -"^J.  l^::.■• .  Taliili;  Nrw  Irelantl:  I'loa:  (tiilf  uf  Hiiez:  Me  of 

Fnince);  (hmthvr.   Fixlii'  .1.  i  -ml-.t  .  IV.  \l{.  \A.  i.w.vii.  I'^T'S  i  SK-i«.My  aii-l  SiiiMlwicli  islanUs):  Smitli  \.  Swain. 

TnK'.  V.  >.   Nut.   Mu-..  V.   i:;'.».   1<^<^J     .Jolniv^.n   Maii.li.   StfiiKiachiuT.    Doiik.M.  .\k.  Wlw.  Wieii,  LXX.  *»,   IWO 

(Honolulu  I. 
flarpurHJi  lUuratmt.  Fop-trr.  th'^ripi.  Aiiiinii!..  \1\^.  F«»r«.|rr  )ii  CuvirriV  VuU-ncii-uuej«,  Hist.  Nat.  I\>iw.,  X,  282.  1S3&. 
Xiw  u»  tarvli  mini  III,  i\i\ur\  Val«ii(i«iiiM  >.  Hi-t.  N:ii.  ru:^>-..  X.  ^T.  !*»:'..'»  Kiuuim. 
A*jiiitiirii*titunUH*.  KtipiH-lI.  Niuv  Wirlxliliitr*  .  Fi<«rli.,  i:'ji.  !«»:?>•*. 

Monttct  ntn  tit  unit  UII,  i^vnU-.  noa>i«mal  l'.»i"  r^  n:^I;.>|.  Mn-iijiii.  Vol.  I.  No.  s.  li:;.  I'jol  i.Vjjrnfia.  Gimm). 
cyiHii-aMthim  Utiinitui*.  .linking  iJull.   F.  s.  Fi-h  «  ..min..   .WII    l\*r2  .s«|.i.  20.  liHWi.  4M  1  Ilon«iliilu);  Snyder.  I.  r.  (Jan.  19, 

r.HMi.  5:tl  (H'liiolulu:  I'uako  Bay.  Ilawiiii  . 
fMnwMtni*  ifurntti  .Si-alc.  ( Km-.  I'aiM-r-  lii«jh..|.  M ii>..  V..1.  I.  N... :«.  1 IJ.  IWH,  Asana,  Guam.     (Type,  .N*).  'Jlfi.  B.  P.  B.  M.    n»ll. 

A.  Scale,  t 

330.  Callicanthus  nietoposophron  Jenkins.     Viis.  178. 

Head  4  in  lenj^th;  «le[>tli  2.5;  vyv  .'>.'>  in  ln*ad:  snont  l.J»;  interorbital  3;  I>.  vi,  29;  A.  ir,  30. 

Botly  rather  oMonjr,  greatly  roniprrss***!.  tlu*  «rreat*st  «U*pth  nn<ler  hu<t  <lon»l  ^>pine;  anterior  dorsal 
profile  strongly  and  evenly  omvex  from  tip  of  ^notit  to  aUmt  fourth  dor^^al  ray,  entirely  without  horn 
or  protul>enince  of  any  kind.  thtMuv  U'ss  <'onv('x  to  randal  {K*«hnK*le;  ventral  outline  similar,  but  leas 
convex;  snont  nitlu'r  short;  month  small,  Intri/ontal,  sli;rhtly  l>e1ow  axis  of  liody;  teeth sniall,  slender, 
(•hM*t»-st»t,  and  iM>intetl,  not  serrulate,  in  a  sin^li*  series  in  each  jaw;  a  short  lunate  groove  in  front  of 
eye.  it.y  lenjrth  ei^ualing  ttiat  of  inaxillury;  ;;iIl-o{H'nin^  Iohjj;  ami  oblique,  the  lower  arm  extending  far 
forwanl,  the  ujuK-r  end  (^n  a  h*vel  witli  lower  iMliif  of  orbit  an<l  dirwtly  above  upper  liase  of  pectoral; 
interorbital  sjiace  mcMlfrately  ])road.  the  2  sides  met^tintr  at  a  liroad,  ronnded  angle.  Entire  body  and 
head  finely  granulated  or  velvety ;  each  side  of  caudal  })eduucle  with  2  weak,  keeled  homy  plates,  the 
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ilit^laiK'e  lietwci'ii  tlit'Tii  1.4  in  cvf.  KiM  ilunul  e[>me  strong,  r<.ii);lii'iK-<l  ktcrally,  itiATlt'.l  hIkjvc 
sill-oiH.-iiiii)ii  iitht^r  Ociixal  i)|>iiiiw  hIuihUt,  iieiirly  hiiiiii>iIi,  |Hii[iUil,  tlit>  tliinl  loiigi'^,  Itn  k-ntfth  HlH)iit 
ci|iialii)K  that  cif  Humit;  liorwal  ravH  sli-ii'lt-r  ami  wnik;  sliurtcr  lliaii  Uic  fi'idc^,  tliu  li)iij;tf t  uIkiuI^.I* 
in  liiiul;  anal  M|>ineM  sleiidfr  ami  imiiiW,  thu  Mt-niml  a.  little  llii'  loiipir,  iU  ImijtIIi  eijiialiujr  (iiaiiit'tiT 
of  eye;  nual  Miiiiilar  to  uoft  ilorsul  liiit  HouiL'what  lower;  c-amliil  ileeply  Innute,  the  l()l)e8  nut  greatly 
prixiueiil,  Uit!  upiKT  8li);litty  the  Ioniser;  ventral  Kiiiiiiv  Uni);,  rather  iitniiif;,  n'aoliiiix  Inim:  of  Miimil 
anal  s|)tiie,  their  length  iiiiialing  that  iif  hiiigei't  ilnrxal  Hpiiie;  peetorul  of  iiiixleratu  leii)(tli,  4  in  litait. 

Color  ill  alfthol,  nearly  uniform  nlivawinw  brown,  jwlerliolow;  dorsal  Ui)  ilarherbruwn,  crotwed  ity 
;t  broail  lungilixliiial  lightiT  IuiihIb;  un  the  HjiinoiiM  portion  tiie  lijthleranil  darker  niarkiiiiffl  are  i>mken 
np  into  more  or  lete  vertical  liiirH;  niemliraiie  between  lirst  and  Hei'onil  donuil  iipine»  with  a  ]ialu  ur 
transparent  area  on  clival  portion,  the  edge  of  tin  narrowly  hlack;  anal  nimilar  ^>  dorivl,  Inil  with 
lesB  dixtini't  l«nili';  i-uiidal  unifonn  (liisky;  jieeturHl  iln^iky,  )>aler  at  tip;  ventrals  dusky. 

This  B|M.tJeii  was  not  obtained  by  ns.  The  only  known  examples  are  the  ty]>e  and  one  cotyiie 
iMxnireil  by  Jenkins  at  l]onoluhi  in  1SN1>,  lenirili  ii  mid  H>  incbi's,  and  another  eitaniple  11.1'  Inehev 
liinn,  reeently  ublainud  by  Mr.  Ik-nidt  at  Honolulu. 


Group  PLECTOGNATHI.— The  Pleetognathous  Fishes. 

One  of  the  niiwt  important  offsiiootd  of  the  Aniiillniiiliri  'm  the  tfroup  or  nnler  I'hrltiyii'ilhi.  inriild- 
in)!  the  3  HUl>onlen<  of  Si-lfrmleemi,  tMnu-ud'Tini.  and  I ItjiHiituU-nttf.  The  extremes  'if  this  ttnnip  chow 
n  remarkable  diverjjenit'  from  the  usual  tyjie  of  cpiny-rayeil  lisheu.  The  more  gi'iieraliziMl  torun  urc, 
liowever,  v*ry  clone  to  the  K"'"!'  eai'e'i  .S'/'i'imi'/iiMmv,  aixl  eH)ie('ially  to  tlie  family  of  TiiiibUIUUr. 
There  can  Ik-  no  doubt  of  the  uiniiuion  oriKiii  of  BnliMUln'  and  Amalhariila-  and  that  the  .liviru.ti.e  i« 
eiii»i>arBtive1y  rt-wiit  The  cUiw  wmnw^tion  of  thei«e  ktoujis  inula  us  to  nnliorilinate  the  I'liriminiiihi 
\Q  the  Arnuthiipteri  aixl  to  plai*  its  'A  uiilmnlers  in  their  natural  |>usitiuii  ae  an  offshoot  from  the  S-iuunii- 
fiiiiiu".     The  I'leetti)cnalhi  may  lie  thus  deliiiod : " 

Si-apula  i<u»iien<leit  to  the  cranium  by  a  |KisI-temj>oral  which  in  short,  undivideil,  and  nnkylnseil 
to  the  epiolii".  I'remaxillaries  usually  ciMiisHiliwI  with  the  niaxillarieM  liehind  and  the  (leiilary  lumc- 
with  the  articular;  interopercle  a  flender  rod;  lower  pharyuEeal  iHim-s  difitincl;  ujijier  pharyni.i'als 
laminar,  usually  vertimi  and  traniiverie;  skin  URually  with  rontih  nhiehlnor  wale.i  or  Itony  platen: 
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skeleton  imiierfectly  uesifieil,  the  uiiiiiInt  of  vertebni>  iiHiially  small,  typically  fewer  than  24  (umially 
14  to  !20),  rarely  considerably  increa^ieil.  GiII-oiKMiiii>;8  Restricted  to  the  sides;  ventral  fins  reduced 
or  wanting,  the  pelvic  iMnes  U24ually  donate;  npiiious  (lorsal  small  or  wanting;;  air-bladder  without 
duct.  Fishes  chiefly  of  the  Tropics,  mo^itly  inactive  and  depending  on  their  tough  skin  or  bony  or 
spinous  armature  for  their  protect  if  >n. 

<i.  Jawn  with  dUtinct  teeth. 

h.  SpiiiouMilorsHi  present;  body  with  w-aIcs  ur  movutilo  plnt(*>i Selerodermi,  p.  407 

bh.  SpinouM  dontal  wanting;  body  encHMNl  in  an  iiiiiiioviihk*  raniiMireof  hexagonal  plates;  the  jaws,  baxcHof  fins,  and  tail 

only  free (Mratodrrmi,  p.  441 

tui.  Jaws  modiAed  into  a  wirt  of  iK'ak,  each  with  an  riiaiiu'1-like  covering  and  without  distlnet  teeth;  nealea  rhomboid  or 
ftpiniform,  with  root-like  in.<«ertions;  Mpinnus  <Iorxal  wanting Ojfmnodonte$,  p.  424 

Suborder  SCLERODERMI. 

The  Sclerodemii  may  be  detincil  aw  IMci-tojrnathous  fishi^  with  a  spinous  dorsf^  composed  of  one 
or  more  spines  inserte<l  just  In^hiiid  \hv  rraniiini:  ImmIv  of  tlu'  iioriual  fish-like  dhajie;  scales  rough,  or 
spinigerous,  of  rt»gular  fonii;  jaws  with  <lisiiiu't  iiH'th.  rmiical  or  inris<»r-likc. 

a.  Ventral  fiiin  obi4r>lete,  or  the  imir  rt>|iri-M'iit«-«l  )»>  a  ^iiiuU-  «iiiiicat  tiic  end  of  thtrhingi^el  vie  bone;  tiealcH  rough,  rhombic, 
or  Hpinifonn. 
b.  Vertabrac  in  .Mmall  numlnT.  17  to  21:  im  1»arl»rl  at  <'liin:  ^'ill-<»iM-niii>j  not  U'forc  th*-  eye?«. 
r.  Pintdorml  c«>niixif»e<l  of  ;i.  rarely  J.  sjiim-^:  tin-  tir»t  »i|»iii«'  very  larni'.  il»e  "t'cond  l<N'klng  it  ii>  erecUon;  scalea  com- 
paratively larKc,  Ijony.  nmuh.  forminu  a  <«»at  <»f  niail;  verlchr.t   17 Baliatidat,  p.  407 

(T,  First  di»rsal  of  a  .-ingle  sf. inc.  with  a  nnliini-Jii  at  it*  iMis,.;  srales  miunti-.  not  iNiny.  the  eilgefl  Kplncurent.m  that  the 
flurfaceof  the  luMly  is  nunrh  velvety:  vertebra  1**  t<»l.M  ifonncaiiliUrfjr,  p.  418 

Family  L.WM.  HALISTID.H.     Triuucr- fishes. 

Body  oblonjr  or  ovate,  iiiiMK'ral**ly  coinprcss*'*!,  «'ovfrc<l  with  rather  lanre,  rough  scales  or  simtes 
of  various  forms,  not  forming  an  iniinovahk'  ('arai>iUH>;  lateral  line  ol»siMire  or  wanting;  mouth  smaU, 
terminal,  and  low;  jaws  short,  each  with  alwuit  1  stories  of  s«»i»anite,  incisor-like  teeth;  eye  near  oceipnt; 
preorbital  very  de<»p;  no  }iarl>els:  ;;ill-ojK*ninjrs  small,  slit-like,  above  ur  in  front  of  pectoral  fins,  not 
beforeeyes;  dorsiil  lins  '2,  the  anterior  of  J  or  A  sf»ines,  the  first  highest  and  very  strong,  the  second 
hK'king  it  in  cre<*tion;  second  dorsal  remote  from  the  tirst,  «)f  many  soft  rays.  Shore  fishes  of  the 
tn>pical  seas,  of  rather  lar^e  >\/.v,  carnivorous  or  partly  herbivonjus,  very  rarely  used  as  food,  many  of 
them  reputo<i  to  Ik*  poisonous. 

a.  Caudal  iKNluncle  eonipre'»>e«l. 
h.  Teeth  white  i»r  pale,  not  re.l. 
c.  Teeth  une«inal.  ohliijne.  eaeli  one  tlerply  notelu-*!. 
d.  Gill-oiH'ninK'  with  a  nunilter  of  iiil;iris'e<l  Intriy  iilate<<  or  n-ntes  iK'hind  it;  ventral  flap  movable,  niipported  by  a 
s*.Ties  of  spitn"*.  more  or  I'v-  free  at  lifiaini  resembling  tin  rays;  cheekH  entirely  nealcd,  without  naked 
Krooves  or  patehes. 

f.  Eye  with  a  pre«M*ular  groove Baiittr*,  p.  -107 

*'f.  Eye  withont  pre«M'ulair  ^rnnive:  rati* la  1  sj-al.-.  vpinoii« BalUtaputt^  p.  4ia 

dfl.  <iill-opening  with  only  onlinary  -rales  U'liind  it. 

A.  Chin  ni>t  projeetitm:  elieek-*  eli»v»ly  Mahni:  il<ip.al  >pino?< :{;  M'ales  of  |MK«terior  partK  unarmed  or  keeled 

OtntkUtrrmif^  p.  41.S 

hh.  <'hin  much  projeeling:  eheek  with  ;;  to  :»  iiarr(»\\  iMirallel  ^riHives;  dor>4il  xpineff'i;  f^calcKof  po6terior  partu 

more  <»r  k*>>  keeU»<l  Xanthichth^n,  p.  416 

cc.  Teeth  even.  ineiHor-like Mdichthyt,  p.  417 

Oenni  184.  BALI8TE8  (Artedi)  Linnasni.     Trigger-fbhei. 

Bcnly  (Tompresse^l,  covere<l  with  thick,  nnijrh  H*ales  or  plati*s  of  mo<lerate  size,  50  to  80  ui  a  length^ 
wise  series;  a  uakcHl  gnH>ve  l>ef«)r*»  eye  Ik'Iow  nostrils;  1aU*ral  line  more  or  less  develo(ied,  very  slender, 
uufliilate,  cinispicuoiiH  only  when  the  scales  are  dry,  extending  on  the  cheeks;  pelvic  flap  large,  mov- 
al>le,  sup]x»rted  by  a  series  of  slender,  pungent  spines;  mudal  i>ed uncle  compressed,  its  scales  armed 
orimanneil,  with  or  without  spines  or  diffen'ntiattHl  tul>ercles  similar  Uy  those  on  rest  of  body;  gill- 
opening  with  enlargeil  bony  scutes  Ix^hind  it;  checks  entirely  scaly,  w^itliout  naked  patches  or  grooves; 
ea4*h  jaw  with  irregular,  incisor-like  teeth,  usually  4  on  each  side  in  each  jaw:  first  dorsal  of  3  spines, 
the  anterior  of  which  is  much  the  largest,  the  second  acting  as  a  trigger,  locking  the  first  when  erected; 
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tlii^  tliirl  nt^rly  tuf  laiyi'  ux  ncconcl  iiliil  remote  froui  i1;  mh'iiihI  iliirNil  uml  Btiiil  liiiitf,  Hiiiiib 
other;  cauilal  Hu  ruiiiiduil.  witli  (Ik-  uuti^r  rayx  much  i>r<><Uu'Lil  in  tlic  wliilt;  linuicUiiMlfimlx 
lirae  7+10.     Siieciwt  ratliiT  lew,  chiefly  Anifrimii;  nuiiie  of  llieiii  straying  to  the  ulil  world. 
llalMii  (Aitt-dl)  Uiiiia-lis,  Sj-kI,  Nat.,  Ed.  X.  lUT,  ITM  [ntalo). 
(lifWiciM  RbIIiiu»lu<'.  Itxlkv.  41.  .■)»,  JHIO  ljK/rcwi^-'-ni-rl,nu). 

niprufHi  SwBiiiwm.  nii.  <:il.,  11,  Sir..  IH39  [mpriarwl^  Hflur  Oijtr jviri  u[  Wllliiicliby. 

J^ic&irmifAua  SwaliiHiii.  up.  rjt..  II,  iX.  ItOU  {IrkmgidaTii^rapMralKri:  lliv  linnu'  evlik'iilly  in  itkif  (i>r  JtirAm 
not  ff>  Hpellvd;  not  Paehyffwiihvi'.  aii  vftrllcr  namu  of  tt  jronun  <>f  ii]t1diTH. 

ii'i.  !*<!al(ii tiO  or  lewtT  |.'il>lo«ai:  iliinml  with  unlLTlor  my*  niorvnr  Itw  cU'imIi'-I. 

h.  Orljcin  ut  xpinuun  itiirwl  mlitvii)'  Iwlweuii  Kyvsiiil  Mlll-u|wnlnii:  'lili-  wtlli  ilnrk  MnukR Jimrfini 

Ml.  origin  u(  HpliiuiH  durwl  over  nr  brhlnil  f[ill-«|>pnln|i. 

r.  DurMlandiiiialHiiuL'whatelcvHlrdln  rronf:  K'ali'>r>K  lilni'k.  lliv  (Inn  iiali-    r 

rr.  DonvlHTidaniil  not  i-luvulpil  In  [miiI;  ■  ilnrk  nlri-ak  limitiKh  vyv:  m'hI<-»  .'Hi  lo  .-ii:. 

'I.  StaknalKiulSO ( 

<W.  St-alwaboulSli;  «  lir.*il  pak  Hlr«ik  U-liinci  iii.inlli oy,i«, 

333.  BalirtoB  nycteria  {J.inlaii  A  Kvvnimnii).     Kit;.  17!). 

Huail3.5  in  leiij^tli;  depth  l.U;  I'yeS  in  liewl;  snout  l.2r>;  intcmrliilHl  '.>.i>:  i>nH>rl)ital  I. 
X\;  A.  2H;  walfS  alwiit  HO. 

Uuily  Hhort,  Htiiut,  ilei'|>  and  xreutly  iiimjirented;  hcail  Kliurt,  Ihc  iloival  and  veiitnil  jinil 
e.|Uiilly  ourvol;  tnudul  ikhIuiii'Iv  Nliiirt,  cotnpnMM.il,  itei  lt;a><t  di-iith  atioMt  tuiiv  ilianieUT  n 
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leaxt  width  ulHiiit  (xjiml  to  cliunicIiT  nf  <-yc;  a  sliurt  Ixiriiu'nlal  jiTmni'  in  fn>[it  u(  ,'yr  U-low  niK^tril!^: 
niwtrilB  Biuftil,  I'liiw'  t.«ethcr,  in  front  of  ui'jiit  iiurt  of  oye;  tirtli  liniiid,  Hew;  wt,  foniiin^'  u  I'untiiiuonf 
[.late,  teetli  not  uiiittsl,  hoHfver;  li]wtliiii;  iii.>nth  wnull,  liorixontal,  in  an-in  of  UhW,  lo«i-rj;nv  very 
i<]i);htly  till*  limner;  nill-olienini;  short,  ntmrly  viTtiral;  a  iinin|i  .)f  Imiiy  wiiti'S  uniler  iiii'turai  liiii-k  nl 
uiIl-o|ieninn,  one  of  thi-wj  eonHideralily  enlarm-d;  wales  rej;nlar]y  arrau^ii!  in  rows,  their  siirfaivp 
^runular;  lateral  line  iHyinnin)!  at  i>o!<terior  e<l|re  of  eye,  an^-inlinir  lo  within  7  ^i*aliv  of  t<|>i]ioii.-<  ilor>:i] 
and  fOiitiiinin);  to  iieiir  ori^fin  of  a-ih  durwil,  whure  it  ilii<aji|K-ar!i;  «i-ales  on  jHiitk'rior  [H)rlioii  of  hiHly 
and  <m  .widal  [ifhini-le  eaeh  with  a  xlichtly  r«i><e<l  cn'»t  at  renter,  them:  forniinf;  »'rie:<  of  ridw»  nUiy 
the  mde.  Firr-t  dorxal  i<]iiin'  Mtroiit;.  hhmt  and  roii):h,  il."  leii;.'tli  alKiiit  '2  in  head;  nitind  dnn^al  sjiiiii 
Nhorler  and  nnn-h  we^iker,  it.n  lenstli  H-Jm-Iy  more  thiui  on.-lhird  thai  of  tii>t;  tliird  dor-iil  f([-in, 
remote  from  the  s.>>i.nd  and  very  s-iiort.  not  .'Xleiidin^  aU.ve  tiie  dorsal  j!r.n>ve;  ,-.ift  dorsal  p'litlj 
ronudi^l.  its  rays  rif  apj.roxiniately  eijiial  lenath,  (lie  loni.ii.1  e'unilini;  dislanee  (nun  lip  r.f  snont  ti 
jHirteriiir  eilise  of  eye;  liaae  of  soft  dorsal  tili^rhlly  isrealer  than  di^^tan(■e  from  lij)  of  siioni  to  iHi.-ti'rior 
Inise  of  Hrst  dorsal  apjne,  or  etitialiut;  distunee  from  tip  •>(  snout  to  lower  luuw  of  jieetor.it  a\il;  anal 
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similar  t«>  soft  dorsal,  the  rays  somewhat  longer,  the  base  somewhat  shorter;  caudal  short  aiid  rounded, 
the  rays  about  1.75  in  head;  ixM*t4iniI  nhort,  the  u])])er  rays  longest,  aliout  3  in  head. 

Color  in  alcohol,  rich  brownish  or  velvety  blaek;  spinous  dorsal  blac*k;  softdoraal  |iale  yellowish 
or  whitish,  margined  with  black,  the  lower  half  crossed  by  4  narrow  iwrallel  black  lines;  anal  similar 
to  soft  dorsal,  but  with  only  2  narrow  )>lack  lines  on  its  Ijasal  lialf;  caudal  dusky,  yellowish  at  tip; 
fiectoral  yellowish. 

Only  one  speiimen  obtained,  tyi>i\  No.  50821,  U.S.X.M.  (field  No.  050t$9),  6.25  inches  lon^, 
Honolulu. 

PtttkymUhH*  Hyrteri>  Jt>rdan  A  Everniann.  Bull.  V.  S.  Fish  romm.,  XXII.  I9Q2  (April  11. 1908),  IW,  Honolnln. 

332.  Balistes  fuscolineatus  Seale. 

m 

Head  3.5  in  length;  «lepth  2;  eye  4.5  in  head;  snout  1.65;  interorbital  2.3;  D.  iii-33;  A.  30;  scales 
54,  30  from  vent  to  spinous  dorsal;  tirst  dorsal  spine  1.65  in  head,  i^iual  to  snout;  longest  dorsal  ray 
2.2;  longest  anal  ray  2.2;  lonjrt»st  i)e<toral  2.25. 

B4M]y  oblong,  ct»mpress*Hl,  blunter  anteriorly;  lu'ad  short,  deep,  compressed,  upper  and  lower 
outlines  evenly  archeil;  eye  small.  hi^Mi,  iH)sterior;  snout  blunt;  mouth  small,  terminal;  jaws  equal; 
lips  thick;  teeth  incisor-like,  with  sharp  notches,  giving  some  of  them  a  canine-like  appearance;  origin 
of  spinous  dorsal  midway  U'twcm  eye  and  gill-(){>ening,  tinst  spine  strong,  blunt,  with  4  rows  of 
decur>*ed  short  sjnnes,  2  rows  on  anterior  fare  and  1  on  each  side;  sei'ond  dorsal  spine  3  in  first;  dorsal 
and  anal  low,  outlines  slightly  rMundeil.  lai<t  rays  2  in  longest  rays;  donful  base  equal  to  distance  fn>m 
anterior  Imse  of  sjiinous  dorsal  to  lower  edtre  of  lower  lip;  anal  biise  eiiual  to  distance  ftom  origin  of  SfH- 
nous  dorsal  to  origin  of  soft  dorsal:  <iiii«lal  rounded,  its  middle  ray  aliout  2  in  head,  slightly  shorter 
than  tirst  dor^il  spin<*;  ventral  spine  .-liort.  I>n»ad,  and  movable  only  at  tip;  pectoral  short,  hroad,  and 
roumled;  iKxly  and  head  entirely  covered  with  s<"ales,  tho.se  of  anteri<»r  ]»ortion  of  body  and  bead 
slightly  eularge<l;  6  or  7  enlarired  o<>e<»us  plat**s,  each  with  straight  lines  from  center  to  edge,  beliind 
gill-of»ening;  6  «^r  7  rows  of  small  spines  or  raise<l  tul)ercles  on  the  center  of  each  scale  on  posterior 
portion  of  Ixxly. 

Color  in  life,  silvery,  with  more  or  le.-is  opalesivnt  refKM'tif)Us;  3  narrow  dusky  lines  extending  from 
anterior  marjrin  of  orbit  horizontally  forward  over  snout;  another  dusky  line  over  snout  just  alK>ve 
upi^er  lip;  2  dusky  lines  over  interorbital  sftaiv;  2  rather  indistinct  <lusky  lines  along  l>ase  of  dorsal 
tins,  the  lower  of  these  lines  l>e::iiinin;i  at  orbit;  als4»  a  narrow  indistinct  dusky  line  extending  from 
{Ktsterior  margin  of  orbit  ol>lii|Uely  back  and  down  to  slightly  al)ove  anal  tin;  another  short  dark  line 
from  upper  jN^sterior  edire  of  nrbit  to  axis  of  {>in.*toral;  2  narn.iw  <liisky  lines  extending  along  bases  of 
ventral  and  anal  tin^';  spinous  dorsal  black;  soft  dorsal.  {>ect(»ral,  ventral  spine,  and  anal  fin  white; 
caudal  dusky.     ( Seale.  ) 

Coh>r  in  alcohol,  grayish  olivace<»us  alnive,  lighter  Ik*1ow;  the  narrow  stripes  across  snout  and 
interorbital  <lark;  soft  <lorsiil  and  anal  {uile,  with  indications  of  dark  mottling;  spinous  dorsal  dark 
brown;  caudal  color  of  up[n'r  part  of  ImmIv;  {nH'toral  i>ale. 

One  s]>ecimen.  No.  03559,  o.^u")  inches  long,  from  Honolulu.  Thisantl  the  type  are  the  only  known 
si»ecimens. 

BiiiMiii/tuKiiliiunttnf  S^'ulc.  (M-.  l*aiK.T>  Itrruici.-  raiialii  Hi.-hui>  Mu^»i^'UIll,  I.  No. -I,  9.  fig.  4,  lUOl,  Honoluln.    (Type.  No.  6M. 
B.  F.B.M..  coll.  .V.  Scalf.) 

333.  Baliatea  vidua  Sjlander.     ''  Iluinuhuinti  hinkole;''  ** //finiriAf mm  ri/i."     Plate  LX I. 

Head  3.5  in  length;  <lepth  2;  eye  5.4  in  head;  snout  1.5;  inten>rbital  2.5;  I),  iii,  34;  A.  30;  wales 
60,  38  frcmi  vent  to  origin  of  spinous  dorsal;  first  dorsal  spine  2  in  head;  longest  (lorsal  ray  1.3;  longest 
anal  ray  ecpial  to  snout;  )>ectoral  2.25  in  head. 

\itH\y  oblong,  compresse<l,  more  blunt  anteriorly;  head  short,  deep,  compressed;  eyesnuUI,  high, 
posterior;  snout  thick  and  blunt;  mouth  small,  terminal;  jaws  eiiual;  teeth  notched,  incnsor-like,  the 
2  anterior  t(H.*th  (»f  lower  jaw  not  notclie<i,  but  bn>ad  and  sharp,  the  next  2  teeth  with  the  anterior  por- 
tion pro«Iu<*eil  and  h<H>ke<l  backward,  their  inner  siile  with  a  grinding  process;  origin  of  spinous  dorsal 
over  gill-oixMiing;  soft  <h>rsal  and  anal  .>4lightly  crmttave,  the  anterior  rays  being  produced;  caudal 
truncate;  ventnd  spine  very  short  and  blunt;  |MH-toral  short,  slightly  rounded;  scales  covering  entire 
body  and  head,  those  on  median  portion  of  body  largest;  a  distinct  groove  in  front  of  eye  (inadvert- 
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ently  nmittiHl  hj-  iliti  artJHt  in  tlio  drawiiijc);  R  iteriea  iif  oemxinH  pluUit  lichiml  (rill-upeninf!;  a  i>liKhl 
eviileni«  i)(  rowH  nl  Hinall  H|>infH  on  iiKitiMii  rows  of  ttoHleH  un  posterior  part  i>f  Ixxly.  Ynung^  «^XHm- 
plcH  have  fpines  on  fiiie  <A  i-hikIhI  |H.'iliindc. 

(Vilor  ill  lift-,  uniformly  ilark  Iminn  wit)i  linK*!  <•(  olive;  iiieii]bniDi«  of  cpinouH  ilorsal  olive;  Kofi 
iIoi-hbI  and  aiial  wliib',  witli  a  narrow  black  l>oniur  Hlotig  anterior  anil  <lii<tal  inai^nH;  diHtal  |HirIioii  of 
ejiiiilal  |>eiliiiiele  while,  (in  tighl  nni,  the  up|K-r  ami  lower  iiiAixinii  ea^li  willi  a  narrow  black  line;  ihm:- 
toral  rays  brlt'lit  yellow;  faint  violet  ut  an^li^  of  nioulh;  irut  yellow. 

A  epvi^iiiieii  from  Hilo  uhoweil  in  life,  Ixxly  blackixli  olive  with  oltsotele  trai-eH  of  roUH  of  yi'llow- 
iiih  Hpotm  Ih-Iow,  which  failu  at  death;  Unit  ilurHalaiid  {)ei'tontl  dull  olive;  <-audal  bniailly  wliilAiut  liaae, 
the  rext  of  flu  bri);lit  flenh  L-olor,  ilH  upjier  and  luwur  eilKt^  narrowly  hlacklHh;  h-coiuI  dumil  and  biihI 
pure  tranxlueenl  white  with  broad  black  ciIkc. 

Color  in  ak-ohol,  dark  brown;  xplnouB  donml  dark  brown;  dorsal  and  anal  white,  eilged  wilh 
black;  I'nudal  white,  upiH'r  and  lower  eilgcH  black;  |>e<-toral  wliite. 

The  alB)w  ikwriplion  luMed  chiefly  uimii  No.  OltlM,  a  wp<*imeu  tt.5  inclicx  lonn,  from  llonoliiln. 

H'lliiln  rl-lmi  SiilmiiU'r  in  Ulclisnlnm.  Vriv.  »i||]|>)i>ir.  Kb-hm.  V».  |>1.  -'M.  njp>.  V  anil  10.  1H».  Otahiti;  •iiiiitlit'r.  Cm..  \'rii. 
ilB,  l«ll:  St^<,■^■[^..  Bull,  l",  H.  Nat.  Siii»„  So,  7.  ,'>7.  m77  |Hi<n.>Liilii|:  Kleliuiii.'hn.T.IIfiili-.  All.  Wl*.  Wici..  LXX.  fllH. 
lUOO  illiinoliiliil;  Ji-nliiiK,  Hull.  I'.  S.  KiahCuDim.,  XXII.  lOli  iSept.  'J3,  HUH).  4!rj  iHoiioliiliiK  Siiydcr.  .•!>.  .'U.  Muti. 

«.  pi.  217,  ng.  ■!,  1W.1  (S.iTii-Bclmit;  HiilmahiTH;  .*!iihoyiui;  Tiihitl:  HonliunJ. 

334.   Balistes  buraa  Lac('-]ii-de.     "  llvninliumn  Iri."     FJk.  IM). 

Head  :tin  lMi|:th;  depth  :i.1;  eve  5  In  heail;  mioiit  l.X^;  inUTorhital  :!.:(;  I).  ii[,  27  (L'T-Lli);  .\.  2.1 
(24-27);  Hade«50,  2<l  f roni  vent  to  lirHt  doraal  Hjiinc;  length  of  Itrst  ilonwl  1.75  in  hi-ad,  I'.jnal  to  onUT 
canilal  rayi";  lonjfest  ilorsal  ray  cijnal  to  lonj^t  anal  or  [lectoral,  2..^  in  head. 


LsrOpiVli': 


Bo<ly  oblong.  I'onipreswd:  head  whorl,  deep,  comprecHil:  eye  small,  high,  pcifterior;  i-noiit  thick, 
blunt;  nioiiili  finall,  tcrioinui;  lipr-  thick;  jawH  ei[iial;  sharp,  uneven,  inciimr-likt'  leeih,  thiwc  of 
"I'H'r  jaw  mure  distinctly  notched,  in  the  2  anterior  onen  the  inner  notch  i:<  pnxhlceil  io  a  |Hii]it. 
givhig  the  teeth  a  canine  appearance;  origin  of  epinou^  doraal  fliichlly  jiosterior  to  baM  of  pectoraJ; 
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first  spine  short,  thick,  bhint,  and  ru^tHc;  soft  dorsal  low,  ends  slightly  rounded,  rest  of  oatline  nearly 
straight;  anal  similar  to  dorsal:  randal  snbtnincato,  slightly  (*onvex;  ventral  spine  short,  broad, 
movable;  settles  (><>vering  the  entiri>  Ixxly  and  head;  a  jiatoh  of  oflseous  plates  behind  gill-opening;  the 
me<lian  part  of  eac;h  scale  on  posterior  jiart  of  IkmIv  with  spinous  tuliercles,  these  forming  stout,  short, 
sliarp  spines  iiosteriorly,  weakening  anteriorly,  the  tn)>en!les  and  spines  forming  elevated  lines  along 
each  series  of  m*ales,  exten<ling  anteriorly  to  |Hvtonil  region. 

Color  in  life,  light  drab,  with  darker  (*londing><;  a  narrow  distinct  white  line  from  near  angle  of 
mouth  to  near  origin  of  soft  anal,  which  n^tiims  ali>ng  base  of  ventral  to  base  of  ventral  spine;  an 
olivacxH>us  dash  exten<ling  in  a  (*iirve  from  upiH?r  part  of  liase  of  pectoral  upward  and  backwanl 
towanl  middle  of,  but  notijuite  reaching,  the  first  dorsal  tin;  another  fn»m  above  and  through  the 
eye  downward  and  l>ackwanl  to  lower  {>art  of  baxi*  of  pe<?toRil;  thniat  and  Ix^Uy,  lielow  white  line, 
light;  first  don<al  olivaceous  with  white;  s<rnn<l  dorsal  and  anal  tran^iiarent;  caudal  dusky;  inside  of 
mouth  black.     (Jenkins.) 

A  ci>lor  note  taken  from  No.  0.'i5<i3  when  alive,  ^iven  the  general  ix>lor  light  olive;  the  markings 
alK>ut  eye  dark  olive;  eye  bhie;  line  from  mouth  to  anal  ])right  white,  area  within  this  line  white; 
membrane  of  anterior  {»art  of  spinous  dors;il  «lark  olive,  membrane  an<l  ]Kj6terior  part  white;  soft  dor- 
sal and  anal  trans|iarent,  their  has4»s  with  a  dark  olive  line;  caudal  dusky. 

Another  example.  No.  (K^'tlM,  showe<l  in  life,  in  addition  to  the  alxfve  markings,  a  bright  yellow 
area  along  l>ack  in  region  under  spine  back  a.'^  tar  as  under  {>osterior  iMjrtion  of  softdorsal.  This  color 
scKm  disapiK^ariMl. 

A  HiNi'imen  fn»m  Ililo  showed  IhmIv  blackish  drab;  a  curve<I  l>lackish  liar  below  eye,  and  another 
meeting  it  at  an  acute  an^le  fn>ni  ('veacniss  gillH)|M'nin^;  a  blackish  liar  acmes  base  of  pectoral;  a 
'bluish  white  line  aeniss  mouth;  a  ctirveil  line  fnmi  iiniuth  to  al>ove  vent  then  turned  forward  across 
|ielvic  flap,  Ixiundin^z  the  i»ale  drab  color  of  U'lly;  first  dorsal  blackish,  e<lge  of  pelric  flap  black;  dorsal 
and  anal  gntyish  white  with  a  blackish  line  at  lia.<(>;  ]>e<-t4>ral  and  (^u<lal  drab,  blackish  at  base. 

Color  in  alcohol,  brownish  olivaceous,  lighter  lielow;  a  fine  grayish  white  line  from  angle  of 
mouth  to  vent,  when*  it  forms  an  i^l^zi'  to  a  bla<'k  H^xtt  covering;  the  vent  and  anal  region  to  base  of 
anal  spine;  n*st  of  ri>gion  within  this  line  grayish  white;  a  vertical  crescent-sliaped  black  hand  across 
|H)sterior  iM>rtion  of  eye,  baikward  to  Ih>1ow  lias<>  of  first  dorsal  and  downwani  to  lower  base  of  pec- 
toral; another  similar  luiiid  throu«rh  upfK-r  biL>^*  of  iKvtoral,  l>ehin<l  gill-ofiening  and  upwanl  toward 
seomd  dorsal -spine,  reaching' a  line  on  upiK*r  (Hlg<M)f  orbit;  first  and  sei*ond  don^al  spines  and  mem- 
brane br<»wn,  up|»er  part  of  rest  of  tin  an<l  eilge  of  membrane  lH*tween  first  and  second  spines  white; 
soft  dorsal  and  anal  pale;  caudal  dusky.  iH^scription  I >aseil  chiefly  upon  No.  03518,  a  specimen  7.75 
inches  I<mg,  fn>m  Honolulu. 

We  have  IH  s|H'<-imens  *.7.">  to  s  inches  hmjx,  all  from  Homdulu,  where  the  species  is  common 
aUmt  the  n>efs. 

B*UiMi  fcfairnr  La»viN.il«-.  Ili^i,  Nat.  roi^-..  i,  :i;j.\  w.h,  17'.»h.  Indies. 

HnlirttKhnr/ut.  BUmIi  »v  .-M-hiiri.lrr.  Sy<t.  Irliihx..   |7r»,  InU  i  ImliMii  (»««-Hin:    Bkfkor.  .\tlHs  V,  116,  pi.  22SI,  fig.  3,  IWi;  (Jrtn- 

llicr.  t'rtl.  Fi'-lu-^.  VIII.  \LV.K  l^l^t  .Iti<liaii  an«l  F*ariri<*  iH-t-aiis.. 
iUiUftaimiiburm,  F.»wlcr,  rrm-.  \r.  Nat.  S«-i.  i'hila.  \\^\^.  .Ml  iHawHiiMii  I«>Ihii«Ni. 
FwhtfHtithu«hH,M,  Jonkins  liiill.  I',  s.  Ki?*h  <V,iiim..  XXlI.  linrj  .S«'pt.  til.  1»«>.  4n3  (HihioIiiIii):  Snyd«>r.  op.  HL  (Jan.  19. 

1004),  S3I  I. \Ibutrir.>  Station  KKlL*.  otT  Dianxaul  HeH<l.  Oahii  IsIhikI). 

335.  Balistes  capistratus  Shaw.     ^'I/nmuhumu  minii*^     Fig.  181. 

Head  li  in  length;  depth  IM;  eye  7  in  head,  o.5  in  sin.iller  examples;  snout  1.4;  interorbital  3.4; 
D.  Ill,  .'{0;  A.  27;  s<-ales  5.'>,  Xi  from  vent  to  tirst  dorsal  spine;  longest  dorsal  spine  2  in  head,  ec|ual  to 
depth  of  i»u<lal  at  r<M)t  of  rays;  longest  dors;d  ray  <Mpial  to  longest  anal  ray,  3iii  head;  jKM'toral  3  in  head. 

B^hIv  oblong,  conipr(*sse<l;  hea*!  blunt.coinpresse<l;  eye  small,  high,  {KMrterior;  snout  blunt,  thick ; 
mouth  small;  Ii{>s  thick;  jaws  espial;  teeth  incisor-like,  with  a  sliarp  projcH'tion  on  the  anterior  side; 
this  mon*  markdl  in  up]icT  jaw,  giving  the  teeth  a  somewhat  hooke«l  canine  apfiearance.  Origin  of 
first  dorsal  slightly  {Kisterior  to  u{>{»er  liase  of  i)e<*toral  (this  l>ase  being  midway  Ijetween  eye  and 
dorsal);  tirst  spine  strong,  blunt,  and  rugf»se;  dorsal  and  anal  low,  outline  slightly  rounded;  caudal 
tnincate.  subtruncate,  or  slightly  doubly  (*onvex  in  sn^aller  examples;  ventral  spine  short,  broad,  and 
blunt. 
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Ncales cover  entin:  heail  and  iMiily;  (xoteouH  scutes  bchiml  pll-oin'iiiii):;  a  tuitenli-  on  tlie  aiitcrior 
iiieduin  portiun  ot  scalm  uii  tlm  [HMUrior  iiieiliaii  jiart  o/  l>ofly  and  cauilal  jii'duncle,  foniiiiig  7  or  H 
rowM  of  tulvix-leu. 

Color  in  life,  lioily  imifonn  liglit  lirown,  linR  aainu  culor,  plain;  niey  line  lieKinnin>!  Hli|;litly  lielilntl 
aii<t  Iwlow  iuif;lt9  of  iiiuuth,  extending;  Inu-kward  and  t)li)(litly  tluwnuard  tii  vtrtit^l  fruiii  cyt',  Iiltc 
joined  l>y  another  of  same  color  t^xh'iidin);  uiidcr  chin.  AnotliiT  Hpeeiini;n  i^liowe<l  inenilimiic  of  tiret 
dorxal  olivaceotiH,  with  a  black  blotch;  Bi^ic-d  akin  |>U8lie<l  liaok  frum  the  chin  Hliowa  hriglil  orjn|n.-- 
yullow;  out«r  mai>;inti  of  i)iift  dorsal  and  aual  light. 

A  si>ecimen  from  Hilo  Mlmweil  l)ody  dirty  olive-brown;  flne  dirty  olivo-hrown.  ilotwil  and  anal 
somewhat  paler  along  the  edge;  a  icoldcn  half  rin)^  alonj;  tower  jaw,  a  faint  whitish  lialf  Hn^  lieliiiid  it, 
then  another  on  chin  atill  fainter,  this  [irolontced  backwartl  a  little  at  the  ant;le,  mnjetinied  furtiiinK  a 
diMtiuct  Btri]ie  back  to  bivast. 

Color  in  alcohol,  brown;  dorsals,  cundal  and  anal  a  Hli>[htly  darker  brown  than  Ixxly  with  li[w  of 
Bat  liKhter;  a  blaek  blotch  on  npiier  jiart  of  Orst  nieiiibrane  of  Hplnonu  donqil;  pectoral  iliicky  at  luo^-. 
ti|<8  pale  dusky  whitii>h;  a  yellowish  white  ring  around  lower  jaw  a  Hhurt  distance  from  tiie  lip;  a 


straight  yellonisli  white  stri|ie  from  an^le  of  mouth  thmi^h  up|>er  tilKU  of  rinu:  ami  towaril  It 
of  inTtoral,  not  unite  reacliinn  tliu  ini;t<>ral;  thii)  rini;  and  »tri|n;  not  very  evident  on  snnje  ( 
and  cHHily  ovi-rhxike.1.  J HMi'ription  liased  chiclty  on  No.  miAit,  fnnn  flonolnlu.  Tliii' s[H-<'ii 
mun  about  Honolulu,  from  whieli  jilace  ,wb  have  4  other  Hj)ecimens.  They  are  riJt  to  ll.i 
long. 

Li  IMiMf  htm  Lhc<>pOi1u.  HImI.  Xm.  I'tiiw..  I.  ITSH,  p.  SXr.  without  loculitr;  •ill  x  ilmwInK  li<r  (\j|utiii'R->ii. 
/tii/Mr>ni)>/a(ri(fifaNlui».  ilciil.  ibwi..  V.  IWI.  -ii:  (nltiT  Iji<->>|i«<li'^  tii>i  /Mi'A.vh.iMn' <i<fH«rnir«ii.  .r..nliiii  ,v  Kvini 
47.  wlili'h  is  u  ilMltict  niit.-1-kii  (uund  uluiw  tliu  Mtxlinn  1-.1119I,  wKli  Biiiiilli.'r  m'uIi,-:',       IhiM.s  r.rns 


BatiUtt  Milh  BcIiiiLtl,  lt«i-.  Cinii 

ilwiikft  Illu«.  liKlluii  Z.«l.,  I.  isw,  ri*-.*,  i«l.  VIII,  ilB. ::; 

mcAjin.ifAtM'lrHiNtfHhirb'XwiiliiHi 

1I.,IM,  Mhl^  BU-iiHTrt-aii,  V..y.  S 

iil|ihiir.  Kb-liii^  r.-;.  IKU.  Eait  lodln. 

.  Kill|.hur.  KU-li.*,  V.~>.  IW3,  E.«  ladlei. 

J{.r/.X.>  >rl,mlllii  HIit-kLT.  Vvrh.  H 

Ml.  0.-11..  XXIV.  S7,  K.'i.  Suni..ra. 

Bull.  V.  S.  Fish  Cgmiu,.  XXII,  VXrl  is^in  la.  IBiBi,  1S3  |Uu 
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Oenns  185.     BALISTAPTTS  Tileiini. 

This  genus  ha*«  the  heinl  ami  ImmIv  cKisely  scuUmI,  tho  j^t-ales  of  the  jx)6terior  parts  more  or  lees 
spinous;  eiilarjretl  K^^les  l>ehin«l  the  irill-<>]KMiinjr,  the  lattTal  Hue  ol>solete  and  no  groove  before  the 
eye.     SjHH'ies  nu.nerons  in  tlie  Indian  and  trojiit-al  sea<,  small  and  rather  brightly  colore<l. 

fUUi^ajniM  Ti\v*i\us,  Mem.  Ar.  Nj»i.  j^i.  IVtt-rvl...  VII.  Ivjii,  ;^j  .ray/Wrn/i/jt  of  TiU'sius.  not  of  Shaw.  intfluiatiiK). 
AVii>i<f^i/i/AMj«  Swainson  C'lassii.  Anini..  II.  :ii'.'>,  lvv.»  iurii>\tis»iiinis  -nrultntiu\. 

a.  A  hnuul  black  iMml  on  side,  oxiondinu  <li»\vii\\ar<l  ainl  Unkwanl.  irr«n  rye  and  lower  l>ft.se  of  itootoml.  to  vent  and 
fourth  from  last  anal  ray;  a  wrd^f-liaiMd  hl.ick  liniul  covi'rinK  entire  oandal  peduncle,  pointed  anteriorly,  and 
l>onnd*Hl  by  narrow  i;^^•eni^h  liiiis rrrtnnguUut  \t.  413 

na.  No  black  I»an<l  «»n  su\v\  no  bla«k  \v«.Ml»;e  >liaiH  d  liund  <»ti  <jiinl!il  p<*<liinclr:  lor  "»  oblique  stripes  on  lower  posterior  side 
of  iKxly;  a  piiie  pati'li  under  cauilal  ^pim-  . .    nctilratuf.  p.  41-1 

336.  Balistapus  rectangulus  i  r»lorh  tVc  SrlnnidtT  i.     ''Hinnnhnmn  ntikininku  njma^i.^^    Plate  LXIH. 

Head  2.<»  in  lenjrth;  d.-j.th  L';  >n.»nt  l.J."»  in  head:  ry»' ."».:>;  intrn»rl)ital  3.75;  ]>.  in,  2<)  (24  to  26); 
A.  21);  first  dorsal  sjiine  2.M  in  lita«l,  ('«jnal  t*  It'njtli  nf  poctoral:  lonL'est  dorval  ray  2.S;  bii.«*e  of  soft 
dorsal  eijual  to  snout:  l«»n*:« 'St  anal  ray:;,  ha-c  oi  anal  ].»»•'>  in  hrail:  scales  40,  2S  from  anterior  Viape 
of  spinous  dorsal  to  vent:  int»'r<»rl.ital  <|>arr  ].roniinrnt.  r<jnal  t<»  clfft  ot  mouth. 

l^>dy  oblonj:,  c'oinpfi's.^cd,  d<»r.-al  aii'l  anal  nntlinr.-  >iniilarly  anil  evenly  arehtnl;  head  large; 
snout  lonjr,  thick  and  l>lnnt:  ni(»nth  Miiall,  with  thi«k  lij'<:  a  <inj;lc  row  <if  8  sharjHnotehed,  incisor- 
like teeth  in  ca«'h  jaw:  rye  >inall.  liijli,  jMotcrinr;  tir>r  d<i!>al  c<ininicncin«r  alxive  the  gill-opening,  the 
tii^st  spine  blunt  and  .-tmnj.  ir«.  antcrioi  cdi:*' i'nL'<».<c:  .-oft  do?>.al  and  anal  ininlerate.  with  rounde<l 
proHle;  caudal  sliL'liliy  rounded;  ventral  -["inc  movable,  siipjM.ric«l  l»y  a  si'rit»s  of  slender  sharp  spine**; 
|H'ctorals  broad.  n»nnded:  entire  IhmIv  and  head  scaled,  M)ine  ossi»ous  platen  l)ehind  the  gill- 
o|H'ning:  three  an<l  a  halt  r<»\\>"t  -liari*  ieenr\ed  spines  on  >ide  of  caudal  i>e<hmele.  In  a  smaller 
example,  '>  inches  Imjuj.  the  nppei-  r-.w  i>  the  >liort  row.  in  the  la r<jer  examples,  S  inches  long,  the 
rows  are  irre'^idar  and  ><Mnetinie>  a>  many  a>  «i  are  present:  the  mmdn'rof  rows  does  not  seem  t^>  Ik? 
mnform. 

Color  in  lite,  upper  ]»art  "i  l>o.ly  and  head  li'_rhi  Iwown.  In-coming'  lighter  towanl  snout;  3  narn>w 
black  bands  ri'aehin-j  iptni  .»ne  eye  t"  liie  ..tlier.  the  Inirders  an«l  s]»ac(»s.  \vi<ler  than  the  l)an<lR,  green; 
th(»  jMisterior  l)and  on  head  ]'a»in'j  downward,  and  after  an  abrupt  l>end  ba<'kwanl  just  alx)ve  gill- 
o|>ening,  iMM-omin-j  a  \i'ii.t  line  rminin.:  alon-j  !nid<lle  of  I  x.dy  to  a  vertical  from  tip  of  thinl  (lornal 
spine,  where  it  form.-  an  arnte-anjled  fo?k.  each  pmuL' a  brilliant  yellow  line,  the  np|ier  emling  at 
alxlut  base  of  third  fr..ni  la-t  -I'T-al  ray.  the  Imver  eU'limr  at  a  corri'S|><»nding  ]H>sition  on  base  of  anal; 
within  the  fork  are  '2  <.tlier  l-rijht  yell<.\\  lim  <  j.arallel  with  the  pron<js  of  the  fork,  forming  anteriorly 
an  acute  aiiirle  on  a  \ertical  tfii'>ii_rli  the  lii-t  third  <>f  d«»rsal. 

Color  in  life  of  an«'tliei-  example  ■  No.  n;;:;rvs.  Ihinolnlui.  top  of  head,  back,  and  tipper  half  of  side 
dusky  lijiht  oninje-hrow  n,  interM(  nlar  region  dusky  L'reenishdilue,  brighter  blue  on  anterior  and 
|M>.sterior  e<l;jes.  cr^.s-ed  l-y  ;'>  narrow  Mack  line>.  one  end im:  at  middle  of  orbit  alK»ve  and  one  each  at 
anterior  and  ]M>sterior  horder;  ImImw  eye  a  Maek  area  at  lirst  as  hroad  as  eye,  then  widening,  inclosing 
IX'ctoral  and  exteiidin*:  downward  and  l»aekward  to  vent  an<l  a-  broad  as  to  fourth  from  last  anal  ray, 
this  Ixumded  anteriorly  hy  "J  pale  Miie  har<  -ejiarated  hy  a  narrow  dull  <»rHnge  one;  a  similar  blue 
Inmler  along  upper  mar-jin  to  nt-ar  mi«ldle  <>f  <irlr.  where  it  chancres  to  a  bright  greenish-yellow  band 
extt'iiding  to  b;ise  of  la-t  anal  ray  l«nt  1':  at  point  where  this  line  changes  from  blue  to  yellow,  a 
similar  line  leaves  it  and  passe-  aero.--  -ide  to  third  dorsal  ray  from  the  hu*t;  caudal  pe<luncle  jet  black, 
exteiKling  forward  in  a  sharp  point  and  honndc'l  in  front  and  behind  by  narrow  gn»enish-yellow  lines; 
snout  brownish-white,  a  rather  broad  pale  )>hie  l»and  over  snout  and  <lown  to  angle  of  mouth  on  t»ach 
side:  soft  dorsal,  anal,  and  caudal  pale,  the  latter  with  a  broad  light  brown  baron  l>asal  i«irt;  spinous 
dorsal  dusky,  brownish,  or  black:  v«'nt  black:  i^'ctoral  jet  black  at  Iwise,  then  a  rich  re<l  crescent, 
outer  part  of  fin  blackish-white:  iris  dull  brown:  la-lly  white. 

Color  iti  alcohol,  grayish  brown  ahove.  Ivecoming  lighter  Indow;  a  very  dark  blackish  brown  band 
passing  through  and  (h  wnward  from  eye.  widening  Udow  eye  to  lower  base  of  i)ectoral,  continuing 
backward  to  vent,  its  wi<lth  on  lM»dy  Uing  from  vent  to  |M»Kterior  thinl  of  anal;  a  small,  narrow, 
sindlarly  colon*d  line  extendinir  from  anterior  part  of  eye  to  upiM*r  anterior  liase  of  [sectoral,  cur\'ing 
slightly  torward;  a  light  narrow  violet  band  extending  over  snout  from  cleft  to  cleft  of  mouth;  the  3 
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narrow  IuiikIh  l)etweeii  eyes  uhnuRt  black,  the  lines  edging  the  broad  l^and  on  side  and  the  acute-angled 
dark  brown  spot  on  caudal  grayish  blue;  spinouR  dorgal  brown;  poft  dorsal,  anal,  and  i  eel(»ral  light; 
cau<lal  dusky;  base  of  pectoral  black.  I)e8cription  based  chiefly  on  No.  0,'5714,  a  8|MM'imeii  S  inches 
long,  from  Honolulu. 

We  have  9  examples,  4.85  to  9  inches  long,  all  from  Honolulu,  where  the  si)ecie8  is  C(nnmon. 

litUitfttit  rrrtanffuifi*  Bl«K'h  ik  Sfhneldor.  S.vst,  Irhthy.,  465,  IHOl.  Indian  Ocean;  Giinther,  ("at.,  VII 1.  »»'>.  1S70:  Day.  Fishes 
of  India.  091.  pi.  n.xxvill,  hg.  2,  1H7K;  Steindachncr.  Donks.  Ak.  Wiss.  Wlen,  LXX,  IIMK).  517  (Honolulu). 

lUUisifHrinctmt  BlcektT,  Atlas.  V,  119,  pi.  22H,  fig.  1.  1865,  Eaat  Indies. 

linlistajmit  mtnitijuluf.  Fowlrr,  PrtH'.  A<'.  Nat.  8<i.  Phila.  19U0,  514  (Hawaiian  IslaiidnV.  Jenkins,  Bull.  V.  S,  Fish  Conini.. 
XXII.  1902  (Sept.  23.  1903).  483  (Honolulu):  Snyder,  op.  cit.  (Jan.  19.  1904).  534  (Honolulu:  Puako  Bay,  Hawaii). 

337.  Balistapus  aculeatus  (Linnaeus).     **irumufiuinu  nuhmuhi  npua^a.''     IMatcLXlI. 

Head  2.75  in  length;  depth  2.2;  snout  1.15  in  head;  eye  7;  interorbital  J?.  75,  equal  to  cleft  of  mouth; 
I>.  Ill,  24;  A.  22;  first  <l(»rsal  spine  2.3  in  head,  equal  to  length  of  j>ectond;  longest  dorsal  ray  .'i  in  head, 
base  of  soft  dorsal  l..'{  in  hea<l;  longt»f?t  anal  ra\  3.5 in  hea<l,  base  of  anal  1.5  in  head;  scales  3S,  24  from 
anterior  ba.se  of  spinous  dorsal  to  vent. 

H<Kly  oblong,  compressed;  dorsal  and  anal  outlines  similarly  and  evenly  archer  1;  hea<l  large;  snout 
thick  ami  blunt;  mouth  small,  with  thick  lips;  teeth  rather  long,  incisor-like,  noU^hed,  thosi»  in  lower 
jaw  the  longer,  thost*  of  up|)er  jaw  more  notche<l;  eye  small,  high,  inisterior;  origin  of  first  dorsal 
slightly  jMwterior  to  gill-o|)i»ning,  the  first  apine  blunt  an<l  strong,  its  anterior  edgt»  rugose;  soft  dorsal 
and  anal  m<Klerate,  with  roundeil  profile;  caudal  slightly  nmnde<l;  ventml  spine  moval)le,  supixirtiil 
by  a  series  of  slemler  sharp  spines;  pectorals  bnwMl,  rounded;  scales  covering  entire*  head  :ind  Innly, 
those  under  soft  dorsal  slightly  enlarge<l;  some  osseous  plates  behind  gill-oiH»ning;  usually  2.J  rows  of 
sharp  recurve<l  spin€«  on  caudal  peduncle,  in  some  examples  2  full  n)ws  and  from  1  to  '.)  shorter 
broken  n)ws. 

(ieneral  color  in  life  (taken  from  No.  03455)  yellowish  green  above,  whitish  l)elow;  lips  pale  yel- 
low; a  narrow  blue  8trii)e  extending  from  ba(;k  of  angle  of  mouth  over  snout  to  opposite  side;  snout 
and  side  of  head  pale  greenish  yellow,  becoming  paler  l^elow;  4  bright  blue  lines  across  top  of  head 
l)etween  eyes,  thc»*e  separated  by  greenish  lines  of  similar  width;  thn^e  narrow  blue  lines  extending 
from  eye  downwanl  to  lower  anterior  base  of  pe<*toral,  the  first  and  last  somewhat  convex,  the  middle 
one  nearly  straight,  the  space  between  first  and  K»cond  yellowish  white,  that  lH'twt»<Mi  s<'<'ond  and 
third  greenish;  an  irregular  club-shapecl  band  of  orange-yellow  from  l>a.se  of  jK^ctoral  to  snout,  the 
{)osterior  end  somewhat  expandeil  and  more  re<ldish,  the  anterior  end  gnulually  broadening  and  jiass- 
ing  on  ea<'h  8i<le  into  the  blue  l>and  across  nose;  side  l)elow  spinous  dorsid  pale  yellow,  s<»mewhat 
dusky  at  base  of  spinas;  l)ack  of  this  an  oblique  broa<l,  brick-re<l  bar,  then  a  shorter  griH^uish-yellow 
one  which  is  followed  by  a  broader  bluish-green  l>ar,  these  all  encrt>a<dnng  upon  the  soft  <lorsiil  and 
extending  downwanl  and  forwanl,  merging  into  an  irregular  broad  longitudinal  dusky  area  on  ii:iddle 
of  side,  fnnn  which  extend  downwanl  and  backward  5  nam>w  curved  green ish-y el l«>w  projections, 
separate<l  by  whitish  sjjaces  of  similar  width  which  are  encroai'hments  from  the  general  color  of  the 
ventral  surface;  siile  of  caudal  iKnUincle  with  a  broa<l  longitudinal  jmle  bluish  band  in  which  are  si't 
the  4  series  of  small  spines;  base  of  caudal  fin  and  tip  of  peduncle  pale  ro.^y;  soft  tin.**  all  dirty 
whitish,  somewhat  washed  with  rosy  and  yellowish;  first  dorsal  spine  dusky  in  front,  bluir^h  on  si<le; 
membranes  connecting  spines  pale,  with  slight  bluish  wash;  l>a»e  of  pt»Ctoral  with  a  narrow  black 
verti<«l  line. 

Color  in  alcohol,  grayish  with  a  large  ragged-edge<l  dark  spot  on  side  of  l>o<ly,  one  of  the  long 
edges  extending  to  anal,  broailening  around  anal  region;  4  dark  bluish  bla<*k  bands,  divided  by  ;i 
narrower  brown  ones,  Ix^tww^n  eyes;  3  narrow  bluish  gray  lines  from  eye  to  l)a8(M)f  ju'ctoral,  the  ant<'rior 
one  cur\'e<l  forwanl  and  extending  from  front  part  of  eye  to  lower  i)art  of  jKH'toral  biise,  the  other  2 
are  separatcnl  by  a  darkish  brown  band  as  wide  as  eye  and  extending  to  l)ascof  pectoral;  a  l»hiish  gray 
l)and  over  front  of  snout,  ending  just  p«)sterior  to  cleft  of  mouth;  the  edges  of  dark  s|M»t  on  side  edged 
with  violet  gray,  these  nearly  filling  the  spaces  and  giving  the  ap|>earance  of  4  (►r5  bands  extending 
from  the  axis  downwanl  to  anal  fin;  a  large  grayish  spot  under  spinous  <lorsid,  another  under  anterior 
half  of  soft  dorsal,  these  sejxarated  by  an  arm  of  the  dark  sfM»t  on  side;  violet  gray  on  tln^  anterior 
region  covered  by  spines  of  c>audal  peduncle;  s])inous  <lor>al  brown;  other  i'ln^  pale.  l)escri]»tion 
chiefly  from  No.  0345(i,  a  specimen  8.5  inches  long,  fn)m  Honolulu. 
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We  liave  6  examples,  8  U»  9.2b  inehe8  Ion}?,  all  from  Honolulu,  where  the  speeieii  iMnUhert^omnKm, 
thoujch  Uh»  iv}  tluin  in  Samcm.     Known  nlno  from  Johnston  Inlaml. 

BnlMm  nruUatiui  IJiinmui,  Syst.  Nnt..  liHh  eti..  %>.  17.>.nndia;  Rieeker.  Atl.  Ifhthy..  V.  I'JO.  1865,  pi.  21(*.  tig.  3  (EftM  IndleH 
on  all  islandsK  4«aniher.  (Nit.  Fi>ii..  VIII.  '^X^.  1?<70  i  lie  <lo  Fninoe.  JittinnnA.  ZaiizilMr.  HoliHt**.  Ambuyns,  Chins, 
Fiji,  .S<.'y»*l»ell«*»:  Day.  F1f»hi-*«of  India.  ««>.  1>C8.  pi.  n.xxviii.  tiif.  3:  Smith  St  Swain.  Proc.  V.  8.  Sat.  Mun..  V,  W«. 
139  iJtihnKton  NIanch. 

BtUtJ^ff  ornatiwimtut  havKm.  Voy.  ToinilIU-.  11.  ll'>.  isiw.  pi.  x.  rtp.  1.  Borabora. 

ikUi^ti* *intMUM*  Vavier,  Ki*Kne.  Anim..  Illu>t..  pi.  <  xii.  ti^.  2.  Is4ii.  Indian  Seas. 

HiihVtig  t^rhitH*  <iTtmoye.  Sy«*l.  Nat.  Kil.  timy,  :fc!.  1V>4.  American  Seas. 

Bn/Mapuj^irHitntu*.  Jnnhm  &  Fow!«>r.  I^dm-.  V.  s.  Nat.  Mu^..  XXV  iS^'pt.  17.  1902). 'ifiO  iNa  fa.  Japan,:  Snyder.  Ball.  l*.  S. 
Finh  Cumm..  XXII.  19U2  i.fan.  19.  liXM  >.  .Vrl' Honolulu  i. 

Oenni  186.  CAHTHIDERMIS  Swaimon. 

Thisgenuj*  «liffers  from  Bnllxtry  chii-My  in  having:  the  j:ill-<iji<»iiintff  purroumlecl  by  onlinarv  scalen, 
there  Immu^  no  ilt^wloiKMl  Umy  s<*nti*.''  U-hin«l  tImmii.  I'hmIv  nnirh  mun*  ehmjirate  than  in  IktliMex;  dorml 
spines  .S;  ilttn^il  anil  unal  I'levatiHl  in  fnnit:  rau<lal  witli  it.<  antics  acute;  Hcrales  nuiclerate,  not  very 
ruUffh:  Hi'ales  of  cautlal  {KHlimrli'  iinarinc*!.  <»r  with  a  iiKilian  spine;  oheek  cr>uipletely  scaleil;  a  nake<l 
jfnMive  l>*»f»ir.*  eye.     S|itvii"^  inhaln'tiii'.;  U»fli  lii«li**H. 

/WM/Aif/^riM/;«  Su'ain>Min.  <'la^<'ii.  ATiiin..  M.  ;V2.'».  ISW    /ii»'/»/// *.•!/>». 

a.  I^orsal  iii.  "Jil:  >mii1«^  .Vmr  .v.;  iiilur  1»r«i\vii.  with  miiinl  <»r  «iv.it»'  \rhiti««h  ««ji<»ts angnlotuf,  p. 415 

uu.  Lkorsal  ni.  "is;  M.>alt*r<  44:  <ol.ir  inii»'.>nn  brnwui-ah  nl»ovo.  sid***  -hiniuir  L'<»Meri amrftdmrn,  p. 415 

338.  Canthidermis  angiilosus  K^noy  vV  <iaiMiani). 

D.  Ill,  26;  \.  24:  .<«-al«*<  .V>  nr  .'wj. 

Tail  without  >piu«'>  -ir  TiilH'ril»'<:  «i<  tile's  very  o<mspit  iioib^ly  u'ninulat»*<l  and  provided  with  a  larger 
prirkle  at  the  Ikis**.  whi<h  i>  pniiniiifiit  in  y<»nntr  <*xaiii|»l«'.'*,  l»ut  ilisapiH-airs  more  or  leas  with  age. 
Kn»in  .*il  t«»  .'It*  .*:raU's  'u\  a  iraii>v«T>«-  •.t'ri«>  rJiuijiiiL'  froni  tlu*  ori'jiu  of  the  dorsal  tin  to  the  vent;  no 
eulHr>r«*d  .•«c':il«*s  iM-himl  tiu*  irili-<i|M>niii<j:  aiiifrior  |>art>  <>i  tin*  <Iorsal  and  anal  fins  nmch  elevated,  more 
Si>  in  the  adult  thaii  in  y«innir  txaiiiplo;  caudal  suhtnuhati';  vrntnil  spine  short,  somewhat  ankyloneil 
with  the  |M'lvi<*  iHini'. 

Color  hrown.  with  piund  <ir<»vatt*  whiti-h  s|Mit.<,  in  younjr  examples  these  spots  more  indistinct 
ami  iiiixtil  with  "larkt^r  ^\**A^  «»i  the  saiiu'  >«izt\  and  |»nn'  white  dots;  s<»metimes  uniform  brown  or 
uniff»nii  deep  l»Uu-k  i<iunth«T'.      ■  I»«»<«Ti|iti<»n  of  Ctnithiilmnis  r'tfuwhttn:*^  i-alleii'^/Ju/fjtf^'jt  iimrtf/#f/if«*'). 

The  only  n-mrd  i»f  (''i„t}iith  riiiii<  from  tin*  Hawaiian  Islands  is  that  of  Qwiy  and  Gaimard,  who 
deseriU*<l  :isa  new  .<|MM*i»s.  /;///./..  ti„'fii/n.n.>t.     Tin*  tollowin«ir  is  a  translati«)n  of  their  description: 

**B;ilistes,  with  hiark  )N»dy:  hinnt  snont;  short  sharp  antrors<*  florsal  spine:  dorsal  and  anal  fins 
triangular:  caudal  >hort,  roimdfd. 

**2-  I>.  2:*.:  p.  !.'>:  A.  2<»:  ( '.  12. 

**The  form  •»!  this  liali-t«*s  is  snlK»void;  its  forehead  is  hroa«l,  with  a  small  keel  in  the  middle;  its 
snout  nMuideil:  it.-^  teeth  an*  in«-iM>r-liki>  and  iNiinttHl;  the  mouth  an< I  the  eye  are  small.  It  is  somewhat 
l>i*hind  the  latter  that  tlic  «^hort  aii^l  >troni:  spine  <if  the  first  «lorsid  rise*,  which  presents  in  front  three 
lines  <»f  spines. 

**The  dorsal  and  anal  fins  an*  e|i»vate«l.  triausruiar.  obtuse.  dir€H*te<l  liackwarrl,  and  one  is  nearlv 
as  large  as  the  other;  however,  the  lirst  has  twenty-tlir«H»  rays  and  the  second  has  only  twenty;  the 
lo1)e  of  the  tail  is  qua<Irilateral  and  the  tin  rounde«l;  the  {HH't^irals  ver>' small,  directe^l  upward,  are 
com|Mised  of  fifteen  rays.  The  Ixnly  is  blaik  and  c«»venMl  with  small  scattemi  prickles,  wjth  a  trian- 
^nlar  Imse  and  U'nt  liaekwanl. 

**The  lenisTth  of  this  tish  is  :>  in(*hes:  its  depth  2<)  lines,  and  its  thickness  6.     It  inhabits  the  waters 
of  the  Sanilwich  Islands.**     It  is  (HThaps  different  from  ('.  nAmulaUi*  ol  the  East  Indies  and  i\  macu- 
iatuit  of  the  West  Indes. 
LaltMtet  (UHPtio****  Quny  ^  (tainianl.  Voy.  I'n&nio.  Z4m>]..  210.  1K24.  Sandwich  Islanda. 

339.  Canthidermis  aureolus  (Richardson). 

Dorsal  in,  25^:  anal  25;  lateral  line  44:  tail  withitut  spines  or  taben'les,  bat  with  indistinct  rmisHi 
lines  along  the  serit>s  of  scales:  no  enlanre*!  sc:d<>s  Udiiml  the  |nll-o|»ening;  dorsal  ami  anal  fins  not 
elevate«l.  caudal  tnmcate<l;  ventral  spine  not  inovabl*'.  short.  Uniform  brownish  above,  sides  shining 
golden;  tins  without  color.     I>>r^«l  spine  of  young  examples  (1  inch)  with  recurved  spineleCa. 
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Thp  only  reconl  of  the  orcurrenre  of  this  apecies  within  our  limitw  if  thitl  Riven  fiv 
ItM  relation  toother  nominal  Hpt^iepof  the  )tenu»  Je  ramewhat  uncertain. 

/trirMn<num</<»Klc'luiM'"»i.  V.>y.  !<iilphur.  1:20.  ]il. .'».  n^  1  Hnil  2,  IMS.  Salt  iDdlH^  <iiint]u'r,  I'HI..  VII 
IbiliiU-  (ij.rni-l  ■iiiir.rfi.f,  SU'liiiliiphn.T.  ticnloi.  Ak.  Wl*.  W].-ii.  I,KX.  I9C0.  fiU  (Ijiv'wn  l«l«ini). 

0«iiiu  IIT.  ZAHTHICHTHTR  Kanp. 

Bwly  olilon)!,  i-overeil  with  jnoderat«-fliied  tmioothish  scales,  those  i>n  imsterioi' 
imnally  with  lilunt  keels;  no  enlaiyiHl  Hcut«fl  behind  gill-opt'niiig;  no  lateral  line,  or  < 
the  shoiililer:  a  groove  liefore  the  eye;  3  to  5  narrow  (grooves  on  the  clieok;  caiulal  |>e 
ilian  liroail;  ilorsal  spines  2,  conijiaratively  small;  soft  (lornal  anil  anal  iiMKli'mtely  elc\ 
acuks  nLwIal  lunati-:  month  small,  placed  hl);h,  the  teeth  as  in  BnliHlft;  lower  juw  niii 
ventral  flafs  unite velo{>eil,  immovable,  and  scaled  over.  Chiclly  American;  allii^l  t'l 
hut  ilifferinfc  in  several  reHpects.  especially  in  the  (.Tooved  cheeks,  )>rojectinfc  chin,  ani 
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-ledoeiit-r 
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1,  the  tijis 
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inijc'tinn; 

ilhiilermh. 

1  tewer  domil 

XmlhirMLy^  <K)iii|.|  KtrhanlH-ii.  Kncvi'lnpixliii  Bdlnnnlrn,  ¥A.  X[I.  313.  1X.W  {ntiniin<-lco». 

340.     XanthJchthys  lineoptmctatua  (IloUanl).     Fig.  1K2. 

Heoii  :J.S  in  length;  depth  2.5;  eye  4.75  in  hea<l;  mont  2;  intemrbiUl  3;  IK  ii-i,  21t;  A.  1,  27; 
ticaleH37,  2!)  from  anal  ^>  oriKii)  of  Hi>inoiw  dorsal;  lirat  ilormil  spine  2  in  hea<),  ei|nal  to  snont;  tliir<l 
dorwl  ray  lonitest,  l.ft  inhi'oil,  eijnal  to  loniceet  i»uilal  my,  last  caudal  ray  sliortiwt,  4.5  in  hmci-st;  Ihinl 
anal  ray  l.il  in  head,  2  in  soft  dorsal  Irane;  last  anal  ray  shortest,  4.5  in  lon^iest;  |i«<-ti>ral  2.3  in  head. 


Tia.  1S2.— .raMMMUya »neoi>unr(alM  (HolliirdI 


Body  oblon);,  rompresBed,  blunter  anteriorly;  dorsal  and  ventral  outline  similarly  cnrvcfl;  liifui 
compressed,  deep,  blunt;  eye  Bni»ll,  high,  posterior;  snout  blunt,  deep,  aliont  half  of  lie;i<l;  itxiiith 
Hniall,  terminal,  high,  it<^  width  equal  to  eye;  jaws  unequal,  the  lower,  helow  the  lip,  proilnccil.  tiiuiiin;; 
the  chin  prominent;  teeth  pale  brownish,  notched,  incisor-like;  the  2  front  lower  teeth  not  tin  j.-ri'iilly 
nolehul  as  the  next  2,  the  anterior  edfie  of  the  latter  being  producer],  making  this  |Nirtc»nine-like:  nii|H'r 
tet'th  not  no  ftrestly  notched,  smaller,  an<l  shutting  outitiile  lower  teeth;  groove  in  front  of  I've  aUiiit 
e(|iMl  to  eye;  the  5  grooves  on  cheek  are  l>elow  eye,  extending  from  near  angle  of  mouth  and  Ixlon, 
Itockwanl  to  gill-opeinng  and  liase  of  pectoral;  scales  coniparatlvely  large,  largest  on  mirldle  piirtioii  ol 
Ixxly,  those  from  )iectoral  region  running  downward  and  backward  and  not  as  tlioseonlio'ly;  ll^lil■h[ 
tul)ereleon  center  of  siulea  on  j)0(ilerior  portion  of  side,  lormin/  low  lines  orriilgcs  on  niiiliim  jisrl  of 
scales;  giil-opening  surroundeil  I ly  small  scales,  no  large  plate's;  origin  of  spinous  dorwil  nvrr  iiiH- 
ojtening,  first  ajiine  short,  stout,  we<lge-shape<i,  roughly  rugose  anti>riorly,  top  incisor-like,  pioitielinii's 
saw-like;  sec-ond  spine  about  half  lirst;  soft  darmi  and  anal  concave,  the  rays  shortening  i>usluricjrly 
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evenly  and  j^raclually  from  alx>iit  the  tenth;  caiulal  lunate;  pe<i4>nil  nhort,  broad,  sliichtly  falcate, 
almoHt  nninded;  ventral  Hpine  flhort,  blunt,  nli^htly  movable. 

Color  in  alcohol,  f^rayish  olivac'cous,  lij^hter  l>elow,  head  darker,  the  center  of  each  scale  darker, 
making  weak  brownish  gray  lines  on  Hides;  the  e^lges  of  the  scales  are  also  brown,  making  narrow 
oblir|ue  lines,  upward  and  forward  and  upwunl  and  liackward  over  body;  grooves  on  head  brown; 
spinous  dorsal  brown,  its  membrane  H^liter;  soft  dorsal,  anal,  and  pectoral  pale;  caudal  dosky 
yellowish,  its  mai^n,  for  about  width  of  ])upii,  whiti*;  straly  base  of  soft  doreal,  anal,  and  belly  to 
ventral  spine,  dark  bn>wn. 

The  above  description  from  No.  U5411,  a  specimen  K.25  inchi^s  hmg.  We  have  other  examples. 
No.  05412,  5  inches  long,  Xo.  054 i;i,  7.75  inches  lon^.  No.  0.*i557,  7.5  inches  l<Yng,  from  Honolulu,  and 
No.  0:{72H,  R  inches  long,  from  Hilo. 

The  species  is  rare.    We  can  not  distinguish  our  s{ie('iinens  fn>m  others  taken  off  the  coast  of  Mexico. 

Balutr*  HHetk-punrtatHn  Hollanl.  Ann.  Sr-i.Nat.  i4th  *^*r.  >.  I.  ]<>l.  t'-\  Reunion  Island. 

BaliMnt  mmto  JonUn  &.  HiUn'Ti,  Vntc.  V.  S.  Nat.  Mu-.  Ih^I.  'SJ^.  Clarion  Island,  RevillasiKedo  Group.    (Type.  No.  2SS87 

r.S.  N.  M..  roll.  Llent.  H.  E.  NirhoN.i 
XnnthirUkjft  menbf,  Jordan  &.  Evemiann.  Fi>hf«  Nnrth  and  Mi<l.  Amer.  II.  1710.  IH&S. 

Oenns  188.  MELICHTHTS  Swalnson. 

This  genus  <iiffers  from  ]ln1i.<tis  rhicHy  in  thf  pres<»nc<*of  a  s«Ties  of  even,  white,  incisor-like  teeth, 
insteail  of  the  im*giilar  imisnrs  n\  llili.-hs.  Tin*  tail  is  unanm-d  <.r  tlie  s<*ales  only  slightly  keeled;  a 
gnxjve  is  present  ]H*fnn*  tlirfxt*  Ik'Iow  tht*  imstrils.  arnl  tin*  4!H-«'ks  are  wholly  siraled.  The  vertical 
tins  are  nngnlatt^l,  1»nt  not  priMlnoed  in  filanicnts:  vmtra]  flap  .^niail.  immovable,  and  covered  with 
rough  s<rales.     Tropiral  s«»as. 

Mdifhthtit' i^^wixmy^m.  ("la*-.  Aniin..  IF.  .:_'».  \^v.*      in-jfti*.  HnM-h;  not  nf  I.  n"i:i  um. 
SiilanirMhiji'iiMuther.i'iH..  VIII. -^'7.  ]<\k  c  ..rr.-.  t»<l  -iM-lliin:. 

341.  Melichthys  radula  (Snlan<hTi.     ''Ifnmnhnmu  fht'h\**     Plate  LXIV. 

He;id  .*{.75  in  It'iijrth:  «h'pth  2:  cyi*  r>.L».")  in  head:  snout  I.Tm;  I),  hi,  :tt;  A.  29;  interorbital  2.5; 
first  dorsal  spint*  i.7.'>:  lonin'-t  «lorsal  ray  1.3;  lon^'e.<t  anal  ray  1.5;  depth  caudal  pe<loncle  3;  pectoral 
2;  Si-ales  5.'»,  X*J  ln»ni  viMit  t<»  anterior  l»a.'-e  of  spinous  d«»rsiil. 

RhIv  oblonjr,  innn*  Mnntly  shai)ed  anteriorly  than  po.«terioi'ly;  head  shorty  deep;  eye  small, 
posterior,  high;  snout  blunt;  mouth  small;  lower  jaw  slightly  produitNl;  8  teeth  in  each  jaw,  the  2 
anterior  ones  <»i  ea<h  jaw  liroad  truncate,  inrisors  without  notch,  the  other  teeth  in  lower  jaw  notched; 
|K>sterior  t<»oth  of  upiK-r  jaw  tnunate;  other  '2  lateral  teeth  but  slightly  notched;  anterior  teeth  even, 
not  not<'he«l;  t4*eth  of  lower  jaw  with  a  strong  h(»rizontal  luu-kwanl  prrM*ef¥t;  origin  of  spinous  dorsal 
over  gill-ofiemng;  first  «lorsal  spint*  strong,  blunt,  and  heavy,  its  frrmt  nigoee;  second  spine  very 
slender,  alwrnt  two-thirds  of  lirst;  last  sjiine  very  short  an<l  blunt,  its  tip  just  even  with  edge  of  groove, 
i*asily  overl<K»ktMl;  in  the  small  examples  it  is  (piite  evident,  in  large  examples  it  is  blunt  and  not  so 
evident  (I><K'tor  (iillK*rt  evidently  had  a  large  e.xam pie  and  thought  there  were  but  2  spines,  hence 
calle«l  it  hijtplnoj<iis,  ii  new  spi^eies  i;  the  fourth  dorsal  and  anal  rays  the  longest,  then  uniformly  short- 
ening pfisterii>rly,  the  last  one-third  len^rth  of  longest;  caudal  fin  .^lightly  c<mvex,  almost  truncate,  the 
tifjs  pro<luce«l  for  a  di.stance  e<|ual  to  orbit;  in  the  young  th<*  caudal  is  convex,  no  tips  evident;  ventral 
spine  short,  slightly  movable;  jx^toral  short,  bmad,  and  roimde^l;  bo<ly  nearly  uniformly  scaled, 
stales  aroun<l  mtmth,  eye,  |H'ct<»ral  and  ventral  rt^gions,  and  caudal  pe<luncle  smaller;  osseons  plates 
l>ehind  gill-oiiening;  rough  meilian  spinoib<  crests  on  S  or  t)  rows  of  scales  on  posterior  portion  of  body. 

Color  in  life,  uniformly  black,  with  slight  show  of  bluish;  a  ver}'  distinct,  conspicuous,  narrow 
line  of  light  blue  running  longitudinally  on  Imses  of  dorsal  and  anal.  Another  specimen,  when  taken 
alive,  was  light  green,  with  golden  longitudinal  narrow  liands  along  spines  of  scales;  stripe  along  base 
of  don«l  and  anal  light  blue;  the  whoh'  fish  turning  blai*k  when  dead. 

Color  in  alctdiol,  bluish  black,  the  fins  darker;  a  narrow  white  longitudinal  stripe  at  base  of  dorsal 
and  anal;  a  narrow  white  line  within  arch  of  caudal  alxiut  half  diameter  of  eye  from  its  edge,  this  line 
not  evident  in  the  young. 

F.r.B.19U3— 27 
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The  above  (lesoript ion  based  chiefly  iij^on  No.  03325,  a  Hi)eciinen  9  inehes  lonj;,  from  Honoluhi, 
where  it  is  common.  Tlie  sjHH'imcns  from  the  offshore  iHlands  of  Mexico,  calletl  3/WW//////X  hi>tphu>f<us, 
8t»em  to  hi}  the  same. 

We  have  11  examples,  4.75  to  11.75  inches  lonjr,  all  from  Honolulu.    Reconleil  also  fmm  John.itxm 

Ishmd. 

B(U iMf a  rndu/ai^ol&n(\eT  iu  Ric^hanlson.  Voy.  H.  M.  S.  Stimarang,  Fishes.  21.  1H48.  no  locality. 

Mtliddhyn  rimif-n*  Bleekor.  Alhts.  v,  lOs.  jil.  220.  lljf.  2,  1S66:  East  Indies,  not  of  Liniia'UK. 

BtiliMfSf  huniva,  (Jiinther,  Cat..  VIII.  227,  1870:  Strfots,  Bull.  V.  ^.  Nut.  Mvwj..  No.  7.  56.  1877  (Honolulu),  not  of  I.aceiH>4lf  nor 

of  Kisso:  Smith  <fe  Swain.  l»nM'.  V.  S.  Nat.  Mus*.,  v.  1882,  140  ( John.ston  iKland). 
H(UMf'H  (Mtianit'hthj/it)  hunini,  Steindaohner.  Donks.  Ak.  Wins.  Wien.  LXX,  1900,  517  (Honolulu  and  I^ysan). 
Baliat*  {FfimltaliMci^)  riiujtn*,  Steindarhncr.  Denkn.  Ak.  Wiiw.  Wien,  LXX,  1900.  517  (I..ay8an  Island). 
McUHith yi  biitiiinonua  iiWheri.  rro4>.  V.  S.  Nat.  Mils.  1890.  125,  Clarion  and  Socorro  Islands. 
MdicMhy$  rmlula.  Jenkins.  Bull.  V.  S.  Fish  Comm.,  XXII,  1902  (Sc»pt. 23. 1903),  483 (  Honolulu):  Snyder,  op.  eit.  (.Ian.  19, 1904). 

534  (Hawaiian  Islands). 

Family  LXXVIL  MONACANTHID^. 

Body  much  compresse<l,  covered  with  very  small  rough  scales,  forming  a  rough  or  velvety  covering; 
males  sometimes  with  spines  on  the  cainlai  iH*<hincle,  these  either  robust  or  nee< lie-like.  l'pi)er  jaw 
with  a  double  s<»riej4  of  incisor-like  teeth,  (>  in  the  outer  and  4  in  the  inner  series;  lower  jaw  with  (i 
similar  teeth  in  a  single  series;  first  dorsal  with  a  single  strong  spine  and  generally  a  rudimentary  one 
Ijehind  it;  second  dorsal  long,  similar  to  anal;  ventral  fins  reduced  tx)  a  single  osseous,  fixed  or  movable, 
stnall  appendage  at  the  end  of  the  long  i)elvic  bone,  this  ap{)endage  often  rudimentary  or  entirely 
absent;  no  barbel;  vertebra'  7  •  11  to  14=18  to  21.  Herbivorous  shore  fishes  of  the  warm  8i»as  closelv 
allied  to  the  BuliMidvCy  differing  chiefly  in  having  the  first  dorsal  representee!  by  a  single  spine,  btdiin<l 
which  is  sometimes  a  rudiment;  8<'ales  small,  spinigerous,  the  skin  mostly  rough  velvety.  The  sjHH-Mes 
are  mostly  small  in  size  and  are  not  used  for  food,  having  little  flesh  an<l  that  of  a  bitterish  taste. 

a.  Pubic  bune  with  a  small  spine  at  its  end:  gill-openinK  short,  nearly  vertiejil:  dorsal  and  anal  moderate,  each  with  few  er 
than  40  rays. 

h.  Ventral  spine  immovable;  dorsal  spine  ImrlMHl  or  not (\inthfrint»,  p.  4lx 

bb.  Ventral  spine  movable:  dorsal  spine  armed  with  strong  retrorse  barbs,  usually  in  2  series. 
c.  Ventral  flap  only  moderately  developed,  not  reaching  In^yond  p*'lvic  spine:  no  spines  on  <'audal  jHtluncle. 

Strphtinifltiiiit,  p.  420 
(la.  Ptibic  bone  without  spine  at  its  end:  gill-oi>cninRs  Itmg,  oblique:  dorsal  and  anal  long,  each  of  40  or  more  ruys. 

d.  (^udal  fin  elongate,  the  angles  nmnded;  upjKT  profile  of  snout  cimcave;  coloration  not  uniform...O**/xrJl'/a.  p.  422 
dd.  Caudal  fln  short,  subtruncat4',  anterior  profile  convex AluUm,  p.  423 

0«nii8  189.  CAHTHEBIHES  Swainson. 

This  genus  differs  from  yfovaaiulhxi*  chiefly  in  having  the  vental  spine  immovably  ankylosed  to 
the  pelvis.  The  l)arbs  on  the  <lorsal  spine,  if  distinct,  are  usually  in  4  series;  vertebne  19  or  20.  In 
the  genus  Omtlh^inen  the  gradation  is  |)erfe<*t  from  tht)se  species  without  barljs  (Cantherines)  to  those 
with  4  equidistant  series  of  strong  l>arl)S  {Pnendoniomioitiithu^). 

(ymthcriu€ini>v!B\n9io\\,  Nat.  Hist.  Fishes,  etc..  II.  327.  1839  {nasiituf  -mndfrichinufi*). 
l^iu'iidomoncwanthuH  Blevker,  Atlas.  V.  131,  tab,  228.  fig.  2,  1865  (mricrurM*). 
LMmonncanthui(  Bleeker.  Ned.  Tydskr.  Dierk..  III.  13,  1806  (JHirdaiis). 
(\iuthorhinu*  Gill:  corrected  spelling. 

a.  D.  1-36;  A.  30;  no  white  s\totB mndwirhieitttiK.  p.  4ls 

(Ml.  D.  n-38;  A .  3;i:  Ixxiy  everywhere  with  round  white  s|)ots albopunctatuK.  p.  420 

342.  Cantherines  sandwichiensis  (Quoy  &  Gaimanl).     ''(yUile^m;''  ''Ohun.''     Fig.  1S.3. 

Head  3.3;  depth  1.9;  eye  4.4;  snout  1.1;  interorbital  3.65;  1).  i-36;  A.  :^;  P.  14. 

Body  oblong,  mmlerately  elevateil ;  snout  long;  mouth  low,  IkjIow  axis  of  Ixwly;  anterior  profile 
rising  in  a  slightly  concave  line  to  dorsal  spine,  a  little  convex  in  front  of  eye;  from  dorsiil  spin*'  to 
(!audal  peduncle  the  «lorsal  outline  is  in  a  long  low  curve;  ventral  outline  slightly  convex  from  tip  of 
snout  to  pelvi*;  plate,  thence  in  a  straight  line  to  origin  of  anal  fin;  base  of  anal  gently  and  evenly 
rounde<l;  upper  jaw  with  an  outer  series  of  8  strong  close-set  incisors,  the  6  anterior  one.^  rather 
pointeil,  the  lateral  one  on  each  side  much  broader,  lower  jaw  with  a  single  series  of  6  similar  teeth 
fitting  inside  the  upi)er  in  the  closed  mouth;  teeth  whitt»,  the  tips  brownish;  lii>8  thin;  eye  high  up. 
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the  intenirbiUl  spaw  wtronjjiy  o.nv 
upwani  anil  iNti-kuanl,  \is  Inwcr  curl 
of  orl.it. 

Body  uaifonuly  rough  ^amlpapci 
males,  iiuoe  in  females.     l)oi><al  Hjiii 
anterior  to  middle  of  orbit,  JtM  leiii^tli 
iiiit  ijuite  reaching  iKift  ilorKtl;  di^'tati 
tilightiy  icreater  than  Kncnit  to  eyi';  nnteriej 
than  half  head;  anal  similar  to  soft  <liir.-.ii 
i-onvex;  )>ei'toral  Hliorl,  ilsedtfcH  nearlv  |i 
movable. 

Color  in  life,  btit  someu  liat  fa<le.l  i  N.. 
apineolive-li 
pale,  fltwh  rolor,  the 
with  the  membrane)* 


nostriln  in  a  ninmled  shallotv  pit;   Kill-tilit  slightly  ohliqiie 
fninr  I'f  ii|i|«'r  liaj-e  cjf  |>eotoral,  itfl  length  1.5  limes  diameter 

2  rowf  each  uf  J  ebort,  rei*urve<l  spiner^  uu  eaiKlal  peiluQcle  in 
■  >D|f,  i<lender  and  Munewhal  miigliened,  ite  im^rtioti  elightly 
in  heiid;  d<<r>al  i;n><ivedt¥p  anteriorly  or  Hhallow  posterioriy, 
•ciwi-iii  iiritiin  of  mift  dorsal  and  |K«teriur  baHe  of  dorxal  xpine 
iejr  dor.-4il  rays  sonjewhat  elevateil,  their  length  a  little  more 
F^alMinl  e<|<ial]y  lonij;  caudal. when  sipread  slightly 
:•  li'nutb  'I.'.t  in  lieail;  ]>etvie  spine  short,  stiff,  not 


ih  bla/'k;  jaws  whitish;  dor»J 

]Hil>';  randal'witb  membrsnes 

kesoft  dorsal;  pectoral 


a  a  bo(  dorsal 
ro»n  h  a  k  the 
a  k     nnn    8  le  of 

^     n  n    (No- 

o      rs  frun   Hono- 
i  f  o  n  RocotTO   s  and. 


rd       A  klKlrvgor. 
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347.  Cantherines  albopunctatus  (Soale). 

Head  3  in  len^rtli;  D.  ii-38;  A.  33;  P.  15;  eye  5  in  head;  snout  1.2,  its  profile  eoneave. 

First  dorsal  spine  long  and  strong,  alnrnt  ecpial  to  snout,  with  4  rows  of  small  ])arbs  direrttnl  down, 
inst^rtion  of  spine  directly  over  anterior  half  of  eye;  uneven  cutting  incisors  in  each  jaw;  a  single  row 
of  3  on  each  side  of  lower  jaw;  an  additional  row  of  small  inner  teeth  in  upiKT  jaw;  caudal  peduncie 
with  4  short  round  spines  on  each  side;  skin  without  distinct  scales,  but  everywhere  rough  with  a 
velvety  feeling  to  the  touch;  caudal  rounde<l,  its  longest  ray  1.75  in  head;  ventral  spine  coalcsce<l  to 
the  pelvic  bone,  the  membrane  rather  well  develoixnl,  extending  slightly  l)eyond  the  spine;  «lorsal 
and  anal  rays  of  alnnit  e<|ual  length;  base  of  the  anal  1.2  in  Imseof  dorsal;  jiectorals  short,  2.5  in  liead. 

Color  light  gray,  with  slight  silvery  gloss,  ever}'where  covered  with  s<'attered  round,  white  spots 
alK)ut  size  of  pupil;  on  lower  half  of  Ixxly  a  small  numl)er  of  scattered  black  dots,  smaller  than  the 
white  dots;  dorsal  and  anal  with  the  basal  fourth  black,  the  remaining  yellowish  white;  caudal  dusky; 
iris  white.     Honolulu  (Seale);  also  rt»cordetl  from  Tahiti. 

Monocnnthuif  cUbitpunrUUHK  i>eA\*!t,  Ofc.  Papers  Bishop  Muh,,  I,  No.  4.  \'.\,  fig.  (I.  1901,  Honolulu  (tyi»e,  no.  tkiT,  h.  V.  H.  M.). 
Piteudomonaranthutt  muUimanilatus  KcKan,  Pro**.  Z<x)l.  So<'.  Umd.,  II,  Part  II,  19tH'  (Nov.),  J^s,  pi.  xxv.  fig.  1.  Tahiti. 

0«nii8  190.  8TEPHAN0LEPI8  0111. 

This  genus  differs  from  Moruicnnthnu  in  having  tht^  ventral  flap,  even  in  the  adult,  only  modt»rately 
develoi)ed,  not  reacthing  beyond  i)elvic  spine,  and  in  having  no  recurve*!  spines  on  caudal  |)eduncle. 
Stefthnnftlejth  iiWl,  Proo.  Ac.  Nat.  ifik-i.  I'hila.  1.%1,  7H  (nrlifrr). 

a.  No  cnlarKtMl  spines  on  oandal  iH»diin<*le;  IkkIv  and  head  not  white  spotttnl. 
6.  Body  with  minute  hut  di.stinct  spinuliferous  M'al€»s;  dorsal  rays  :«;  anal  'M;  Inidy  eolor  yellow  or  oUv«'  with  <lrtrk  bars 

on  head  and  spots  on  btxiy sin'losoin nf.  p.  IJO 

bb.  Body  prickly,  without  distinc't  .st'ales;  donwl  mys:W:  anal  'Mt;  body  color  silvery,  cloude<l,  withtiut  s|K»t.^  rxtfptin^'  a 
row  of  3  from  liehind  eye  d<»wn ward  towanl  ba.se  of  iH'ctoral prirt  i,  p.  421 

345.  Stephanolepis  spilosomus  (Lay  &  Bennett).     **0«7i  iz/r/in."     Plate  l.XV. 

Head  3.4  in  length;  depth  2.1;  eye  3.7  in  head;  snout  1.3;  interorbital  3.3;  height  of  si)iru'  over 
eye  e(pial  to  snout;  I).  3S;  A.  34. 

Bo<ly  oblong,  deep,  strongly  compressed,  covered  with  minute  scales,  the  jnisterior  e<lge  of  each 
8<*ale  with  1  to  3  little  spines,  the  center  one  the  largi»8t,  these  spines  larger  iM)stcriorly  over  the 
pe<luncle,  forming  a  cardiform  jtatch,  ail  hooked  forward;  mouth  very  small,  tt^eth  inci.»»or-like,  broadci-t 
in  the  sides  of  the  jaws;  outline  of  head,  fronj  snout  to  dorsal  spine,  slightly  concave:  dorsal  spine 
nmgh  anteriorly,  its  |x»st^»rior  edgi»8  each  armed  with  a  n)W  of  rather  long  retr<>rse  barbs  (tr  spines; 
ventral  spine  small,  movable,  arme<l  similarly  t^)  (lorsal;  caudal  roumUnl. 

Color  in  life  (No.  03499,  taken  at  Hilo),  gnmnd-color  of  ImmU'  yellow;  bla<"k  siH)ts  of  various  sizes 
and  shajH's  closcdy  wt  in  irregular  rows  on  tail  and  l)ack,  those*  on  lx»lly  lK»ing  more  sparse;  nap(^  an<l 
base  of  dorsal  dark  brown;  a  pale  patch  about  size  of  8ul)orbital  space  over  the  alMlominal  cavity,  tin' 
black  spots  in  this  patch  lK»ing  i)aler  than  those  on  the  yellow  ground,  this  white  patch  probably 
absent  in  most  living  examples;  interorbital  and  sulH)rl)ital  regions  dark  yellowish-brown,  with  black 
streaks  nnining  obli(|uely  from  ridge  to  j)ectoral  region;  anned  dorsal  spine  orange-yellow,  purj)lish- 
black  sjM^ts  on  the  membrane;  ridge  of  snout  very  dark,  obscuring  all  marks  if  there  were  any;  lips  Hcsh 
or  pale  pinkish  color;  a  yellow  streak  with  bright  purple  sjwts  running  along  the  median  line  <»f  throat 
to  ventnd  spine;  from  the  ventral  spine  to  vent  a  bright  yellow  line  on  the  edge  of  keel,  and  'J  bright 
bluish-purple  lines  running  along  with  the  yellow  one;  Sjiace  l)etween  2  latter  lines  pale  black;  ventral 
spine  yellow  with  purple  spf)ts;  soft  dorsal  yellow,  with  10  or  11  pale  purj)le  Iwirs  of  e«|ual  width 
running  longitiulinally  throughout  entire  length  of  (in;  caudal  fin  bright  yellow,  the  proximal  half 
with  black  sjx)t«  in  rows,  tht*se  sj)ots  beconnng  oblong  as  they  8prt»ad  towanl  the  end,  and  forming 
more  distinct  rows,  gra<lually  fading  into  bright  orange,  and  filling  up  the  yellow  groniul  color, 
im|)arting  to  the  entire  (in  a  bright  orange  aspect;  rays  yellow  at  base,  merging  into  orange  near  the 
end;  a  black  bar  near  tip  of  (in,  a  thin  purple  streak  running  through  the  black  bar  neiir  ib<  outer 
margin;  a  bright  yellow  streak  along  tip  of  (in;  anal  same  as  soft  dorsal. 


^ 
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Another  epecimen  had  the  foIl(»vvin^  (Niloration  in  life:  Heail  and  l)elly  pearly  blue,  shading  into 
light  hnu»y,  the  color  of  other  parttj  of  the  IkmIv;  head  and  IkkIv  with  linef)i  and  8|)ot8  of  brownish 
black;  membrane  of  dctrsal  deep  orange  with  hrowniK^h  black  i<i)otH,  the  spine  bluish;  dortel  and  anal 
banded  with  lemon  and  i>early  bhie;  mudal  ueeporan^^e,  narrowly  bordereil  with  lemon;  a  subterminal 
band  of  black;  tin  sfiotted  with  blm-k;  iris  bra.«sy;  teeth  orange. 

An  example  from  Ililo,  when  fret^h.  wan  iu(»ttle<i  oiivc-green  with  traces  of  lighter  horizontal  light 
olive  streaks,  alx>ut5  in  num>)er;  tins  ^^^ile<l  olive;  caudal  with  2  blackish  bars;  iris  golden  yellow; 
jaws  flesh-i-olor. 

(ieneral  color  in  alcohol,  brownish  olivaceous,  darker  al>ove;  Ixxiy  covered  with  small  spots  as 
lai>jx*  as  pupil  and  smaller,  arrangeil  in  about  14  or  \'y  irrt^ular  length wi:>e  series;  over  the  cheek  these 
spots  formeil  into  lines  making  ty  or  7  small  narrow  IIiuh  running  upward  and  forward;  dorsal  spine 
with  small  <lark  s|Mjts  on  its  anterior  ]»ortioii,  pale  posteriurly;  soft  dorsal  })ale,  with  alx>ut  10  narrow 
dusky  Htrii>es;  cauilal  white,  a  dark  band,  width  of  pupil,  on  its  e<l^e,  this  luind  tipi>ed  with  white, 
about  10  rows  of  small  dark  s{K>ts  arranged  in  l»ars;  anal  similar  to  soft  dorsal;  pectorals  pale. 

Description  chiefly  from  a  spciiiiicn  i  No.  'JV)? )  ").2.">  inches  long,  from  Honolulu. 

Acconling  to  Mr.  Johann  Ilerin;:.  of  Hilo,  tliisli.-h  comes  occ;i.<ionally  in  great  numbers,  but  other- 
wise is  very  rare.  The  natives  lK'liev<*  it-  apin-arance  to  prophesy  the  demiseof  soniegreat  personage, 
such  as  a  king  or  chief.  There  is  another  red  tish,  whiiii  s«*ems,  acconling  to  Mr.  Hering's  descrip- 
tion, to  l»e  a  sjK'cies  of  Jfoiomitrns,  who>e  appeanirn-e  is  viewed  with  the  same  belief. 

Our  iH)llection  (*ontains  2(>  s{HciiiM'ns  from  Honolulu  and  1  from  Ililo,  ranging  from  2.14  to  5.4 
inches  in  length.  The  .l//>'///*o.vs  ohtaintvi  >|MMinien>  at  Honolulu;  at  station  4180,  near  Niihaa,  from 
the  stomach  of  a  Coryphaena:  at  Ne<ker  I.-lan.l,  carrie*!  in  by  a  bird:  at  staticm  4147,  near  Binllsland, 
in  26  fathoms;  at  station  4 1()7.  near  i>ir<l  Nland,  in  IS  to  'JO  fathoms,  and  at  station  4148,  near  Bird 
Island,  in  26  to  :>:{  fathoms. 

MomuiinUtu*  utiUnuttim  I^i\  iV  li«niirit. /.•»•>;.  ];.  «-<  lu->'-  Vm\  .,  7n.  pi.  j-.M'm.  1.  \><i\i,  Hawaiian  Islands;  Giinther,  Cat,  VIiI, 
2i:i.  isTu  I  Hawaiian  I^lainU  .  Fowl.  r.  I'm-.  Ac.  Nat.  Si-i.  I'tiila.  r.NN).  Ml  .llawuiiHii  Islaiidf*);  Stelndachner,  Denkfi. 
.Vk.  Wis.  Wii-n.  L.\X.  WT  il-iiy^m  UI.hhI  . 

Stephanul*  pi*  >niili>^nuii.*,  Jrukiii'..  Finl!.  V .  >.  V\>h  <oiiiiu..  X.XH.  \\*TZ  (S<pt.  _•::.  liN«i.  4M  (Honolulu):  Snyder,  op.  cit.  (Jan. 
I'J.  rj04j,  i^{  (iloiiolulti:  .\ll>atr<»-  Station  ilH).  Niihaii;  Ncrkor  I>]aii<l:  .»tiiti«>iis  4147.  4148.  4167,  near  Bird  Island). 

346.   Stephanolepis  pricei  Snyder.     Plat*.*  4S. 

Head  3  in  len^'th  niea^^ured  to  l>:i.<e  of  randal  tin:  depth  U-tween  insi'rtion  of  dorral  and  anal  2.6; 
eye  3.3  in  head;  interorMtal  spare  :>.:;;  snout  1.1;  dei»tli  of  eandal  pe«lnncle  2.4;  D.  39;  A.  36. 

Siiont  rather  pointed,  npprr  and  lower  contonrs  eoncavi*;  ;rill-slit  small  and  narrow,  its  height 
e<|ual  to  width  of  base  of  piM-toral.  t\\o-thir«i>  dijinn'ter  of  eye;  ventral  liap  notably  narrow,  ita  width 
e<.jnal  t<^>  half  diameter  of  eyt-;  dorsal  >j»in«-  insert«*«l  almve  pupil,  its  len;;th  i^}nal  to  distance  between 
anjrle  <»f  mouth  an<l  upper  id;ie  of  L'i II -oprnintr.  nacliin;:  the  insertion  t»f  dornal  fin  when  deprcflocd; 
♦»  lateral  spines  \vhi<h  proj<'et  «lo\vn\\ard  aii'l  >Ii;rlitly  }»aek\vanl;  3  or  4  small  granules  in  a  row 
below  the  spin**;  anterior  j»art  of  spine  with  pii(kk>  which  i»oint  upwanl;  length  of  base  of  dorsal 
a)M)ut  e<{nal  to  leii;;th  (»f  head;  heJLdit  of  tin  4>«|nal  to  diameter  of  eye;  length  of  base  of  anal  equal  to 
distant'  In'tween  tip  of  snout  and  po-t«Tior  cl^r,.  ,,f  urbit:  hei;rht  (Mpial  to  that  of  dorsal;  rays  of  dorsal 
and  anal  roujirh  on  ba.<al  halves:  raudal  round,  the  alternate  rays  with  strong  prickles;  length  of  fin 
(Mpial  to  length  of  snout;  length  »>f  pe<toral  e«pial  to  twi<e  the  length  of  gill-nlit;  ventral  spine  large, 
length  of  movable  part  abt»ut  e«pial  to  l«n,:th  of  i:iIl-opeinn;r.  the  sides  with  large  spikes  which  project 
backwani;  l)o«.ly  and  head  evenly  i-overed  with  prickles,  those  of  the  dorsal  part  slightly  coarser  than 
th(?  others;  no  eidanre<l  sjiines  on  eau<lal  peduncle. 

Color  silvery,  dusky  alon<;  top  of  head  and  back;  membrane  of  dorsal  sphie  blue-black;  3  small, 
round,  dark  H|>ots  in  a  line  extending  upward  from  >)ii.<4*  of  {XM'toral;  dark  clouds  somewhat  larger  than 
the  eye  extending  downward  at  in.<ertion  of  <lorsal,  from  |)osterior  half  of  dorsal,  and  on  the  caudal 
j»e<iuncle;  a  Himilar  cloud  extemling  upward  from  posterior  half  of  l>atfe  of  anal. 

Une  siKH'imen  2.56  inches  long,  station  MYIX.  vicinity  of  Kauai,  depth  286  to  399  fathoms.  Type, 
No.  r»<)SS2,  V.  S.  Nat.  Mus.     Onlv  the  tvin.'  known. 

iSUphanttttyi*  prirti  Siiydvr,  Bull.  V.  S.  Fi^li  Couim.,  XXII.  IIMTJ  ^Jau.  19,  llKM.i.5;M.  pi.  12,  fig.  22,  Albatross  Station  4091, 
near  Kauai. 
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0«nii8  191.  08BECKIA  Jordan  ft  Evermann. 

Tliis  genuH  differs  from  Alutera  in  having  the  caudal  fin  elongate  and  with  rounded  angles;  colora. 
tion  not  uniform,  the  head  and  bo<ly  with  irregular  blue  spots  and  lines,  besides  small  round  black 
sf)Ots;  upper  profile  of  snout  concave. 

OjrfxcA-m  Jordan  &  Evermann,  Check-List  Fishes,  424,  1896  (tcrijUa). 

346.     Osbeckia  scripta  (Osljeck).     ''O'ilUepa;''  ''Ohua.''     Fig.  184. 

Head  3.7  in  length;  depth  2.9;  eye  6.5  in  head;  snout  1;  D.  i-47;  A.  49;  C.  12;  P.  14. 

Body  oblong,  compressed,  tai)ering,  the  greatest  depth,  which  is  over  vent,  greater  than  eye  anrl 
snout  by  an  eye's  diameter;  snout  pro<luce<l,  the  anterior  profile  concAve;  dorsal  profile  convex  from 
in  front  of  spine  to  caudal  petiuncle,  a  broad  angle  at  beginning  of  soft  dorsal  which  is  midway  l)etween 
tip  of  snout  and  base  of  caudal  fin;  ventral  outline  evenly  and  less  convex;  caudal  peduncle  compressed, 
ite  least  width  8.2  in  its  least  depth,  which  is  2  in  snout;  chin  prominent;  teeth  white,  broad  incisors, 
strongly  emarginate  in  lower  jaw,  more  pointed  in  the  upper;  gill-opening  oblique,  1.6  times  diameter 
of  orbit;  interorbital  high,  th«  sides  forming  an  acute  angle.  Dorsal  spine  short,  slender,  shorter  than 
eye,  granular,  inserted  over  middle  of  orbit;  soft  dorsal  with  the  margin  rounded,  none  of  the  rays 
prmluced,  length  of  middle  ones  4  in  snout;  anal  similar  to  soft  dorsal,  the  rays  somewhat  shorter; 
(*audal  fin  rounded,  longer  than  head,  about  2.6  in  body;  pectoral  short,  3.6  in  snout;  no  ventral  spine. 


Fni.  \i<i.—0«beckia  fcHjAa  (Osbeck);  after  Jordan  and  Evermann. 

Color  in  life  (No.  ().^X)6,  a  siwcimen  23  inches  long,  taken  June  8),  olivaceous;  head  and  Inxly 
with  numerous  irregular  lines  and  si)Ots  of  sky  blue,  the  lines  most  numerous  on  head  and  near  basc^ 
of  dorsal  an<l  anal  fins,  the  rt)und  spots  most  numerous  on  middle  of  side  and  on  head;  scattered 
smaller  brown  spots  on  the  interspa<'es;  lips  black;  dorsal  and  anal  pale  yellow;  caudal  dusky,  paler 
at  tip;  iris  yellowish  silvery,  dark  above. 

Color  in  alcohol,  dusky  olivace<ius,  the  blue  sj)ot«  and  lines  faded  to  pale  blue  or  brownish.  In 
some  examples  the  color  is  much  darker,  almost  dark  velvety  brown,  the  spots  black. 

This  si)ecie8  inhabits  all  tropical  seas,  an<l  is  common  in  the  West  Indies.  It  ha*<  l>een  taken  on 
the  Atlantic  coast  as  far  north  as  the  Carolinas,  and  occasionally  among  the  islands  of  the  Pacific  coast 
of  Mexico.  It  does  not  apf)ear  to  l)e  very  common  among  the  Hawaiian  Islands,  however,  and  was 
not  obtained  by  Doctor  Jenkins  in  1889,  though  Jordan  and  Snyder  secured  one  example  in  1900. 

We  have  5  siH»cimen8,.17.5  to  25.25  inches  long,  all  from  Honolulu. 

Iiali«tr9  itcnpta  0«beck,  Iter  ('hinensis.  I,  144,  1751,  China  Seas. 
BaliMes  monocftos  gcriptuf  Gmelin,  Syst.  Nat..  1463. 1788;  after  Osbeck. 
fLija  trompa  Parra.  Dif.  Piezas  Hist.  Nat.,  46.  pi.  22,  fig.  1,  Havana. 
Bali$t€8  Un'is  Bloch,  Ichthyol.,  XII,  65.  pi.  414,  1796,  Morocco;  Tranquebar. 
Ba/»»/^« /i7ur<wnw  Shaw,  Generol  Zool.  V,  4a5.  1804.  Tahiti. 
Baliffes  omatns  Marion  de  Proc«^,  Bull.  See.  Philom..  131,  1822,  Isle  Wai^ou. 
Aluterfs pareva  Lesson,  Voy.  Coquille,  Zool.,  II,  Part  1, 106, 1830,  Tahiti. 
f  Monacanthwn  probi)«cidrum  Ranzani,  Nov.  Coram.  Ac.  Sc.  Inst.  Bonon..  V.  1842,  8,  Bnuil. 

Altiterus  venosu*  HoUard,  Ann.  Sc.  Nat.,  Ser.  4,  IV,  1855, 14,  pi.  1,  fig,  3,  New  Ireland,  Bismarck  Archipelago  (Coll.  lesson 
and  Qamot). 
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Nal.  »<Fi.  l-lilla.  IVta.  uo.  Cuba. 

nn.  >-i>lH-«  North  MiKl  MM.  AnuT  II.  i;i9.  |<1.3G0.  A|[.ia7.  IMS  IC 
•li.  F1i4itv  nt  Pitlii  Rln>.  3K1 ,  fit;.  7:1,  IWO. 
K.  FishOimm..  XXII.  IMUiS>'|-t.  2S.I<IU3..  IHIiHoiinluIn). 

Oanai  ISt.  ALUTESA  Cnnar.  ,. 


^(irfrrn  trhpla.  JdkIui  A 

talBndfi:  Errnniint 

n*rrHa  •rrffrfa.  Jcnkliu. 


Rixly  elongate,  MroDjfly  <-orii|>n>.>v<|, 
with  minute  di'sImi:  miiM  ^h'lrt.  ilu- 
prcifilcfunvex;  mouth  ainl  ttvth  i-^^vi 
in  Wimnrntithm.  lint  the  liiwtr  jaw  tii 
jedinx,  ik>  that  the  lower  tectli   an-  ■Wn-' 
i>l>1i()iiely  upwanl  unil  laii-kuHnl.    i;ill-<>|>'i 
an  itbliqne  I'ht,  hiupr  than  pvr.  ^ittiiil"!  I»- 
>n.l  in  8.1vaiu*..(  «-i.-.  its  j-Mi-rior  ,;,.{  Ih-Ii 
how  III   porliirals:    ]«-liir   l>i>nc>   l"ii'j,   iiili- 
movslllp  umler  Ihi-  skin,  -ilti-.i.I  -[.in.-  ixl 
pxtrvniity;  <liin<al  s]>iiir  >uiiill.  iit-'-rin!  ■■m-t 
niiitfh.biit  witliiiul  kirl-:  -■•it  ilipr-iil  I 


n.la 


il  lot 


nhort.  t<hi>rtcr 

'   tiKLU 

mi'l'U^  RivH 

III  lit'     1 

Sia*  law. 

t".l'l«.V..I1lV 

i-r.  K.-i: 

.l/..fcm.\wi«Ui 

.,-,.!  X.I 

.\'«'.r!.t..ll->-'i 

347.  Alutera 

•M- 


■'J 


the  monlh.  '>  in  - 11.  \iu 

gfacf  Iwtwti-ii  il-  iii'l"-!"  iiiiiiviii  iiiiil  < 
Kpinoiwioryal,  »wi  1  in  siuii-.'  l^t-iH.-.n  i 
mar^nan<l  uiukt  iiiiirjin  ■■f  ■.■ill-'i«'iiiu 
hmail,  eniar;;i'iiil''<  'hi*  niiililk-  iiiKriilil" 

|««nte"i:   hje'  thin  atiil  ii;iro>«,  - i 

trils  )<mall,  ill  front  i>f  ti|i|icr  [i:ir(  nf  i' 
«l«Dine  rather  long,  rililiijiic  f.irwarl 
little  antt-rior  to  tin-  noiitrili'.  L'.KT  in  -n 
ii|nal  to  pet-toral:  urijnn  <^t  j^jiinous  'li>r 
anlfrior  e'lice  of  ere.  an<l  )iii<l»ay  Ih-ii 
of  imont  anil  orwin  of  sott  ilorNil;  sol 
ani]  anal  with  the  anierinr  rmyii  llie  Lmin-r.  the 
louins't  in  both  lini<K|ua):  ■'anilaliliinu^n.il:  )>tv 
tonil  ineert«il  l>elow  mouth  aixl  a  litllt  U-hlml 
niiilille  of  eye:   rauilal  ])eiluni'le  iiimpn'-si^l. 
iiiual  to  one-third  thi^  ijiinam-e  from  iHisteriijr 
iTianrin  of  eye  to  tip  nf  tncut. 

Color  in  aii-ohol,  uniform  limwn.  niottkil  with  ilarker.  thefilwall  plainnxilored  and  pale.     Not 
f^wn  by  UP. 

A  [lalnting  in  the  collection  of  )Ir».  IHIIinKhaiii  niaile  in  Honolnln  repreaents  this  widely  diflosed 
I^fll  Iniltan  ppedes.     It  )>«arB  the  native  name  of  Lonlu. 
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(\iprijtrm  murium  dnitihufminuti^  Klein,  Ichth.  MIhsuk,  III.  2.\  1742,  pi.  in,  fuf.  9.  vrry  fwul.  no  locality. 

BtiliMf)^  monoctnt*  C)slx*ck.  ItcTChinenNis.  144.  1751,  China;  Linnauti,  Syst.  Nat.,  lOtli  ed..  I.  3'J7,  17.')8  (aflor  Oslx'ck). 

Bali9Uanitdon<jiH*cuJluf,  eU'.,  (Jroiiow,  Z<>r>phyl..  1763.  rvi.  Indian  seas. 

HJjabarbuda  l»arm,  Dif.  Piezaa  Hlwt.  Nut.,  4S,  pi.  xxii.  fig.  2,  17S7.Hab«na. 

fla/w«/r*  Jt/Wnii  (imelln,  Syst.  Nat..  14?2,  1788.  Indian  hq&s  (after  (Jronow  and  Klein). 

BalUteg  iHirfHitun  WallMium.  ArtetU  Piwium,  III,  464, 1792  (after  Klein). 

BtUisUs  motu)cero»  var.  unicolor  Bloeh  &  Schneider.  Syst.  Ichth..  463.  1801  (after  Gmolin). 

BnliMes  ^rrmticomh  Fn^minville,  Nouv.  Bull.  S<\  Stn-.  Philom..  N(>.  67.  181H.  249.  pi.  iv,  fig.  1. 

Alutereshemrdi  Lesson,  Voyage  Coquille.  Zool..  108.  pi.  vii.  1828;  New  Guinea. 

Alutera  ri«f'rmS<'hleKel,  Fauna  Japon.,  PoIkb..  p.  292.  pi.  (  x.xxi.  fig.  1,  1850,  Nagasaki. 

AliUariuif  tthiitcratHn  Cantor.  Malayan  Fi«he.s.  353.  1850.  Pinang. 

Alularius  (imphacanthuif  Bleeker.  Verh.  Bat.  Gen..  Balist.,  XXIV.  1852,  2:^,  pi.  ii,  fig.  5,  East  Indies. 

AliUariuit  maeraninthuit  Bleeker.  Verh.  Bat.  Gen..  Balist..  XXIV.  1852.  '22,  pi.  in.  fig.  7,  East  Indies. 

/i€Uistrn  Unguatula  iinmow.  Cat.,  Ed.  Gray,  :VS.  1854.  Indian  seas;  after  Balintr^  Mont/iusatlu^,  etc..  of  Gronow. 

Alnlrrus  atujinofiui*  Hollard.  Ann.  Sci.  Nat.,  IV.  1855.  11.  East  Indies. 

B<UM(.8  unicitniug  Baj*ileWHky,  Nouv.  MOm.  S4K\  Nat.  Mostiou.  X,  1855,  263,  North  China. 

1  Alntrra  itunthcriana  I*oey,  Pmc.  Ac.  Nat.  Sci.  Phlla..  1863.  184,  Habana. 

Muiiocanthuf  moiutccrogJiimXhvr.  Cat.,  VIII,  2.'»1, 1870  (Zanzibar.  Pinang.  Amboyna,  China,  Japan  ):  Nystroni.  Bihnng.  Svensk. 

Vet.  Handl..  Band  13,  pt.  IV.  No.  4.  1887,  47  (Naga.saki). 
AluUra  monoc(ro»,  Jonlan  &  Kvermann,  Fish.  North  and  Mid.  Amer..  II,  1720.1898:  Smith  Hull.  I'.S  Fish  Coiinn.  I.sy.s,'j7;',. 

pi.  64  (Woods  Hole.  Mass.). 

Suborder   GYMNODONTES. 

Plectognaths  without  a  Ppinous  dorsal,  with  the  IkmIv  short  and  with  the  Ik'Hv  inflatable;  (he 
scales  typically  spiniforin,  with  rt>ot-like  insertions,  and  witli  the  jaws  envelojM'd  in  an  enaincl-liko 
covering?,  without  distinct  U»eth.  This  jrnnip  contains  degradinl  Plectognaths,  which  have  lost  the 
8<*ales,  spinous  dorsal,  and  distinct  t<*eth.  In  the  extreme  forms  the  iH»lvis,  ribs,  an<l  cainlal  vertebra* 
are  also  lost,  the  species  dei>ending  on  their  dermal  annature,  leathery  skii:,  or  inflatable  Ix-lly  for 
protet'tion  from  enemies,  while  little  power  of  active  movement  remains. 

a.  C'amlal  region  normally  developed,  with  a  caudal  i>edunele. 
6.  Upi»erand  lower  jaw  each  divided  by  a  median  suture;  maxillaricM  and  dentaricM  each  curved  niitwurd  behind  the 
premaxilIarie^^. 
c.  Back  broadly  rtMinded;  frontal  bones  articulated  with  the  mipmoiTii>ital;  heacM)road:  nostrils  various. 

T'  ti(Vnii>iitiil:t\  p.   IJ  I 
cc.  Back  more  or  lew  Mharply  ridged;  frontal  Ik  uie.^  separated  from  the  .supra(H'cipital  by  the  |M»stfroiitaN  which  iiuct 

in  the  middle;  n<»f<trils  olwMilete  or  very  nmall /  'nnffiii/'isti  i  hhi ,  p.  i:;o 

bh.  Upper  and  lower  Jaw  each  undivide<l,  the  prema.xillary  and  dentary  l>ones  c<M>s.si(ied  into  sntiin-hss  anh«s:  maxil 

laricH  exlendeii  laterally  iK'hind;  Ixxly  covered  with  stout  njoted  sftines I>in'ln,ifiil:t .  p.  i;i'. 

na.  Caudal  region  of  Inxly  aljorted.  the  b<Hly  tmncated  behind  the  dorsal  and  anal:  jaw.s  ea<*h  with<»ut  median  siitiin-. 

Moliiln .  p.  \:\\i 

Family  LXXVIII.  TETKA()DONTII)/E.~The  Puffers. 

Body  oblong  or  elonjrate,  usually  little  compresse*!,  sometimes  very  broad;  head  and  snout  broad; 
l:)elly  ciipable  of  j^R*at  inflation;  skin  scaleless,  usually  more  or  less  prickly,  the  spines  or  prickles 
usually  weak  and  movable,  not  rooted;  rarely  the  skin  is  arme<l  with  bony  scutes  forming'  a  st»rt  of 
carapaee;  each  jaw  confluent,  forming  a  sort  of  l)eak,  which  in  each  jaw  is  divided  by  a  median  suture; 
maxillaries  curved  outward  l)ehin<l  the  premaxillaries;  lips  full;  nostrils  various.  Spinous  d(»rsal  and 
ventral  fins  wanting,  the  tins  compose<l  of  soft  rays  only;  dorsal  fin  i)osterior,  opposite  and  similar  to 
anal;  caudal  fin  distinct;  no  ventral  fins,  the  jk?! vie  bone  undeveloped;  no  ribs;  pectoral  tin*^  short  and 
broad,  the  upper  rays  longest;  caudal  fin  and  caudal  vertebra?  normally  develo{)e<|;  !nedilr(»nlals 
articulated  with  the  supraoccipital,  the  postfrontals  confined  to  the  sides,  the  ethinoi*!  more  .»r  less 
projecting  in  front  of  frontals;  p<ist  frontals  extending  outward  as  far  as  frontals;  i>roetlnn<Md  sh«»rt 
and  narrow,  little  prominent  to  the  view  aliove;  vert*d)rje  few,  7  or  8  •  \)  to  \'.\;  gilI-openini:s  small. 
plat'ed  close  in  front  of  pectorals;  air-bla«lder  present.  Fishes  of  sluggish  habits,  inhabiting'  waim 
seas,  noted  for  their  habit  of  filling  the  lx?lly  with  air.  When  disturl)e<l  they  fioat  on  the  surface. 
l)elly  upward.  They  are  not  n.ach  useii  as  fooil,  even  in  Hawaii,  the  fiesh  l>eing  ill-flavored  and 
sometimes  reputetl  poisonous. 

a.  Dorsal  and  anal  tins  each  comparatively  long,  falcate;  caudal  lunate;  nostrils  .sessile  or  nearly  so;  a  ridwo  aloiij:  lower 

part  of  side 7><j;/o(y/>//(|/m>.  p.  iJ.) 

aa.  Dorsal  and  anal  fins  each  comparatively  short,  rounded;  caudal  rounded;  nostrils  at  the  summit  of  a  hollow,  vimph' 
papilla. 

6.  Nofttril  on  each  side  with  2  distinct  openings,  usually  in  a  low  tube  or  papilla sphnoitlfs,  \^.  rjt". 

Wi.  Nostril  on  each  side  with  a  bif^d  tentacle  without  distinct  opening Tf.traodon,  p.  ur. 


■  1 
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0«iiii8  193.  LAOOCEPHALUS  SwaiiiMn. 

Bo*ly  i*oinparatively  elniijrat*';  skin  snuNith  or  variouHly  prickly,  the  prickles  mort  ileveloped  on 
the  ahiloinen;  alMlftiiieri  (.*ai>iil>]t'  of  vi^ry  «rri*at  infiation;  dornal  and  anal  rather  long,  falcate,  of  12  to 
15  rayni^ach;  caudal  lunato;  iKK^tril  without  (listinct  ])ai»illa,  each  one  with  2 distinct  openinp<;  nimroiu* 
tnl)et<  on  upper  )>art  of  head  and  on  sides  of  ImmU'  very  couHpicuoun;  lower  Hide  of  tail  with  a  fold; 
vertebne  in  increai<e<l  nuinlxT  ( alnnit  s  \:\  =21 ),  S|»t»cies  reaching  a  rather  large  hire,  chiefly  tropical, 
thegeniu*  intergrading  fully  with  Sftht^roi'Ir.^. 

Ln;iittri*hHlti* iivrinmium,  CUuss.  Fishes.  II.  1*.M.  :ii>.  INiH  \i^nntuith. 

PhynDtftt'^'r  Miiller,  Ablmiull.  AkHd.  Wis>.  Ht-rliii.  'JVJ.  ls;«.)  i  isil  >    htnnri*}:  immv  piv<H.*eu|)iied. 
filuitnffthytiiuit  yiiilK'T,  Woiginuiiirs  An-liiv.  IX.  l-^l:*.  :t:'.<»  •hmnn^'i. 

TMnnlon  Cill.  Cut.  FMi  Kiist  n^i^X  North  Am.  r..  in  i:.  j.t.  r.  S.  Fi>1i  Coium..  Part  I,  1871-72  (Ifm ),  79A  {Utrigaitut);  not  vf 
Linii]L*a«<,  us  projierly  n.Mrict«'d. 

348.  Lag'ocephalus  oceanicus  .Jordan  i^  Kvcriiiann.     Plate  49. 

Head  2.S  in  lenu'th:  «loi»th  :\J\;  eye  i..")  in  hea<i:  snout  2.4;  intcmrbital  3.2;  depth  of  cmodal 
I>eduncler,;  1).  12;  A.  12:  ('.  lO;   V.  14. 

B<Kly  ratlior  elon^rate,  ino»lerately  (•«»ni|»re>sed,  greatest  depth  at  vertii-al  of  pectoral;  headlong; 
pnout  long,  )>lnnt  at  tip;  the  si<l<>  tiattened:  anterior  protili>  from  tip  of  t<nout  to  vertiitil  of  pectoral  in 
a  long,  low,  even  curve;  ventral  outline  little  convex  when  not  intiate<l;  mouth  8niall;  teeth  fN>int«d  at 
meilian  line,  the  euttini^edjft-  >har|.;  nostril-  separate;  not  in  tuhes,  tlie  anterior  tioniewhat  the  laiiger, 
their  dis«tance  from  eye  a!Mint  half  their  <li>tan(-e  from  snout  i»ralN)ut  half  the  interorbital  Apace;  gill- 
ojK'ning  vertical,  1.2  in  eye.  extt  n<lini:  a  little  aljove  l»ase  of  pectoral,  inner  flap  entin4y  hidden  by 
outer;  eye  ratlnT  lar^e,  wholly  ahnve  axi-*  of  ImmIv;  interorbital  space  very  little  convex;  cheek  long; 
(*audal  iKNluncle  nearly  ronn«l.  t:ij>erin'j.  it-  h-ic^th  from  anal  tin  etpialing  snout;  liack,  up|)er  {jarts  of 
Hides  and  h<*ad  entirely  smonTli.  no  >|.in«s  or  priikles  evident;  In'lly  coveretl  with  Hinall  4-POoted 
HpineH,  most  prominent  when  heliy  i-  inllated,  spiniferous  area  not  extending  on  throat  anterior  to  eye, 
nor  on  side  al>«»ve  hase  of  jieetoial.  hut  in  front  of  anal  exten<lin;;  ujtward  to  level  of  lateral  fold;  a  line 
of  very  small  nnicons  pore<  <  urxini;  al»ov«'  **ye  on  interorhital  spa<-e;  a  strong  cutaneoiiB  fold  on  lower 
part  of  side  of  caudal  pediunle  from  al»ov<' anii'rior  hase  of  anal  to  lower  I  tasi*  of  caudal  fln;  no  dermal 
fold  (»n  heail  or  anterior  I'art  of  l>o<|\  :  nnieous  pores  inconspieuoib:;  dorsid  tin  Honiewhat  anterior  to 
anal,  {K^inted,  anteriiir-  ray>  produced,  their  lenirth  etjual  to  that  of  Huout;  anal  ninnlar  to  dorsal,  its 
rayn  s<»niewliat  lon;:er:  caudal  hniate.  outer  rays  ahout  2  in  head;  |>ectonil  broad,  itn  length  a  little 
gn*ater  tlian  snout.  2.. 'I  in  ln*a<l. 

Color  in  life,  haek  hlaeki-h.  fadini:  into  <lrfp  steel-hlue  on  si<le;  side  and  below  from  level  of  upper 
edg(fof  eye  abruptly  -il\ ery-hlue:  -ide-  of  helly  white,  with  round  black  sftotHaUmt  as  large aa  pupil, 
these  most  di.^^ti net  about  |M'ct<>ral.  before,  below  .  and  behind  the  tin;  upi»erlinHduHky;  caudal  mottled 
black,  tipiKMl  with  white;  pectoral  black  above  and  In-hind,  pale  lK.dow;  anal  jiale,  broadly  tipped  with 
blackish. 

Color  in  alcohol,  bluish  bhuk  above;  r^ide  from  upjuT  level  of  eye  abruptly  bluinh  irilvery;  hack 
cn»stH*<l  bv  7  or  S  narrow  darker  c^.-^-streak-i;  Ih'IIv  white,  with  a  Ht»rieH  of  al)OUt  9  to  12  nmall 
roundish  black  spots,  <hietly  U-low  the  netiora!;  clnM-k  dusky;  }K.M'toral,  dornal,  and  i-audal  dunky, 
tijw*  of  the  latter  paler;  anal  whiti-h,  a  litth'  dusky  at  tip.  A  Honiewhat  nnialler  example  (4.5  inches 
long)  haw  larger  dark  spots  alou.;  mi<ldle  of  >i.lc  above  level  •►f  jjcctoral. 

This  siH'cies  is  known  to  us  froni  2  small  examples  obtaine*!  in  the  market  of  Honolulu.  It  is 
relate<l  to  hnjiHeplitilnn  niellnltis  (J>onovani  of  Kuroi»t»  (Titrndon  ftiyttcephalHH  of  (Tunther,  not  of 
Linmeus),  but  differs  in  the  nuK-h  shorter  iKMtoral.  more  couHpicuoUH  H|K>tH,  and  rather  greater 
extension  of  the  j»rickly  n*gion  of  the  brea.'^t.  The  tyju^s  «»f  'JUrodon  tagiM'ej)hatns  LiunieuH  are  reputed 
to  have  come  from  India.  According  to  Limi.-eus  this  s]H>ci(*:<  had  10  dorsal  and  8  anal  rays.  It  may 
have  l»e<»n  luinetl  on  LtnjtHYphtfhis  .sriitrntn.'*  or  some  other  I']a*»t  Indian  s{)ecies,  but  there  seems  to  be  no 
evidence  that  it  wa.s  iilentical  with  th(>  Eun»{)ean  httjfmephtlus  tfttilatum.  In  any  event  the  Hawaiian 
form  seems  differt»nt  from  anv  »»ther  vet  known. 

Typ<%  No.  50820,  I'.  S.  X.  M.  (Held  No.  (i;i:]7iM,  5  inches  long,  obtaine<l  at  Honolulu;  cotype.  No. 
7784,  L.  S.  Jr.  Univ.  Mu.s.  (fieUl  No.  534;  j»ai»er  tag),  4.5  inches  long,  also  from  Honolulu. 

Loijori phnlnit  ncmuii^u*  3oxilHX\  \.  Gvermann.  Bull.  U.  S.  Fii<h  Comm..  XXII.  1902  (April  11, 1908).  199.  Honolulu. 
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0«iia8  194.  8PHEB0IDE8  Lae^pMe.— The  Swell-flBhes. 

Body  oblong  or  elongate;  skin  variouflly  prickly  orHniootli,  sonietinies  with  cirri;  a  niiigle,  short, 
Himple,  nasal  tube  on  each  i*u\i%  with  2  rather  large  ofienings  near  it«  tip,  the  tul)e  Kometinien  retlucetl 
to  a  mere  riiu;  dorsal  and  anal  fins  of  0  to  15  rays  each;  caudal  tnincate,  rounde<l  or  contrive;  vertebne 
18  to  21;  frontal  Ikmics  expanded  si<lewisti  and  forming  the  lateral  roof  of  the  orbit,  the  postfrontals 
limitetl  to  the  jxvsterior  i>ortions.  8iH»cies  very  numerous  in  warm  seas.  The  group  contains  2  or  '.i 
strongly  marked  sul)genera  which  would  be  regarded  as  distinct  genera  if  only  extremes  were 
considereil;  but  the  transition  is  very  gradual  fn)\n  jAigocephahi^y  with  elongate  IkkIv,  silvery  skin, 
prfmiinent  lateral  fold,  long  falcate  dorsal  and  anal,  with  forke<l  caudal,  to  typical  SpheroideSj  with 
short  fins  and  the  form  of  Tetrao'ton. 

CratfracioH  Klein,  Missus  II.  IH,  1742  (fjxuffltri):  iionhiAomial. 

Ijtx  Spht-roide*  I^eOpMe.  Hist.  Nat.  Poi.KM.  II,  22,  1800  ^French  nHmo  only;  tubcrcuU). 

SpheroiticH  Dumoril,  Zool.  AnHlyti<|ue.  lOH.  1H06  (tuberculatu)*-^»])€utfieri.  from  a  drewinff  Hhowinjr  a  front  view). 

Orhidtu(  RaflnesMivie,  Anal.  Xiit..  1S1.'\  «0  (MjbMtitnto  for  lrn  ttph/roitirs  \AiVi'\HH\e). 

Sphfrroiflcif  Lac*<^pAde,  IMlot  Ed..  Hist.  Nat.  PoisK..  VI,  1831.  279  (Jubercuiatuii=iii)mgirri). 

nrrhiMouiHtt  Swniiiium,  (Uaw*.  Fishes.  II,  194  and  :tiH,  18;{9  {ftf}f:rnjlrn') . 

CheilirhthuH  Miilk-r.  Abbandl.  Akad.  Wisw.  Berlin.  1S39  0^1>.  '•i-'>-  itfftu<iinfit«). 

Ifftlacanthfut  itTonow,  Syst.  Nat..  Kd.  tJray,  23,  1X51  (includes  all  Ttlraiulontidir  Aud  lymlontidsr);  name  pre<HTupied. 

Anrhimmun  Kanp  MS.,  Riehard.^ton,  Voy.  Hemld,  1-t6,  1«i2.  ISM  (>yxr»i<7/m,  ete. ). 

(itneum  Bibron,  Kevue  do  Z«m)1..  lHr»5,  279  [nmcuUitum). 

Ciitophrffnrhun  Bibron,  1.  c.  (latnpri)t). 

Iath  PromrcorrphtdfM  { Promt  nHt'phahiH )  Bibn)n,  1.  c.  (nrfjinUitun). 

AimirphaluH  Hullard,  EtUiles  sur  le8  (tymncMlontes.  in  Ann.  Sci.  Nat.  (4th  Ser.),  VIII,  1857,  .324  (tffitwlineinf.etc.). 

Liomrcus  Quniher,  Cat.,  VIII,  2m7,  1870  {cHOintinf). 

349.   Spheroides  fiorealis  ((\)|>e). 

D.  8;  A.  7;  eye  4.25  times  in  head,  2.75  in  niuz/Ie;  head  .S.6()  in  total  length;  anal  fin  l)ehind 
ilorsal,  both  .*<ubfalcate,  narrow;  caudal  long,  truncate  or  slightly  con(»ve;  interorbital  n»gion  concave, 
profile  r(»gularly  descending;  In^lly  to  vent  antl  anterior  part  of  sides  with  stnmg  <1istant  bristles,  back 
to  end  of  i)ectoral  fin  ami  head  al)ove  to  nares,  with  distant  weaker  bristles;  no  <lermal  apiHMulages;  a 
groove  from  the  orl)it  to  the  tail  on  each  side  of  the  back,  which  is  nearly  c(mne<'tiHl  by  a  nieilially 
internipte<l  cross  groove  at  the  occipital  cre>«t;  a  groove  concentric  with  and  within  the  sujKTciliary 
margin  extemling  to  the  prem'ular  region  an<l  returning,  but  sending  also  a  curve<l  branch  rournl  the 
fnmt  of  each  nostril. 

(•olor,  l»elow  immaculatx*  white,  a  yellowi.»*h  Imnd  on  the  side;  al)Ove  re<ldish  brown,  ground 
reilucHJ  to  narrow  lines  by  the  innumerable  small  light  (?  white)  spot>*  with  a  ring  of  smaller  spr»ts 
around  each,  over  the  up|)er  n»gions  of  the  hea«l  ami  Ixnly.  Caudal  fin  delicately  cross-barred;  other 
fins  nnicolore<l.     licngth  5  inches. 

Two  s|K?cimens  from  the  Sandwich  Islan<ls,  obtaintnl  by  Dr.  J.  K.  Townseml  2<)  years  ago.  This 
spcH'ies  is  allie<l  to  S.  nHHtplumhvus  liichn.,  btit  differs  in  the  fewer  fin  rays  as  well  as  the  i-olor  (Coik^). 

In  our  collection  from  lliloareH  yoimg  puffers,  from  threiMpiarters  to  an  inch  in  length,  which 
we  identify  with  this  spivies  of  C'oik»'s.  In  so  far  as  can  Ik;  determine*!  from  such  small  examples 
they  agree  jH^rfectly  with  ("ope's  de.*<cription  and  with  the  figun^  of  his  type,  given  by  Fowler,  having 
the  few  fin  rays,  slender  lj<Mly,  and  coloration  <»f  S.  jiorealix^  and  we  have  no  doubt  they  are  the  young 
of  that  species. 

Tftr<MU)H  florrnlia  Cn\H\  Trans.  Am.  Philos.  .<^m'.,  XIV,  1871,  479.  Hawaiian  Islands  (Typ<*M,  Nos.  1109  and  1110.  Ac.  .Nat. 
Sci.  I'hila.).  • 

Spheroidei* Jiort cUi^;  Fowler.  Phk?.  Ae.  Nat.  S<'i.  Phila.  1900,  514,  pi.  XX,  flR.  4  (Hawaiian  Islands;  Cor»c's  types). 

0«iia8  195.     TETRAODON  LixmaBOB. 

B(Hly  rather  robust,  skin  usually  mon»  or  less  prickly;  nostril  on  each  side  with  a  tentacle,  bifid 
to  the  base,  it*?  tips  without  ojH'ning,  the  bnim^hes  of  the  large  olfactf>ry  nerve  ending  in  (rup-like 
depressions  along  the  inner  edges  of  the  2  fiattish  lobes;  dorsal  and  anal  fins  roundeil,  each  of  7  to  14 
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rays;  doreal  more  or  \et»  in  front  of  anal;  caudal  rounded;  vertebne  osoally  8-f  10=18;  a  ring  muscle 
about  the  eye  forming  eyelids;  diHtingiiii^hed  from  Sphervides  by  the  solid  nasal  tentacle. 

THraodon  Linnxuii,  Syst.  Nat.,  ed.  10, 1758,  SH'i  tUtuntun'). 

1x9  Ontidet  Lac^pMe,  Hist.  Nat.  I*ob«<..  1, 1797,  'i5f»  {/(UK-f;  French  names  only):  based  on  front  view  of  Tetraodom  JteBofatf. 

Ovum  Bloch  &,  Schneider.  8yst.  lehth..  Ifvyi,  530  irttmnur^mir,  after  Lac^pC-de;  name  fMreoccupied  in  moUiulu. 

OvoideM  Dnmi^ril.  Zool.    Analytique,  l^ut*.  after  I^cri^'de. 

Oomidus  Rafineaque,  Analyse  do  la  Nutiirv.  1M5.  90  i. substitute  for  />riiiN). 

Arolhrnn  MOller,  Abh.  Berl.  Akad.  1K)9,  2-V2  itfiitH'liuiiriu*^riti>ul4iru). 

1x9  Epipedarhynqu€9  (Epipfdorhynchuft  Bibron.  Rvv.  Z^hA.,  InM^,  279. 

Fx9  DUobomifctrrft  {Dilobinnyctcr}  Bibron.  1.  c.  (retirularif.  etc.  i. 

1x9  Dirholvmif<ifrc9  {,I>ich*itiimyctfr)  Bibnin.  I.e.  '^uriatUi*:  no  dia^oais). 

Br€ithyirphalu9  Hollard,  Gymnodontcj>.  Imm.  SIK. 

(.*rayraeian  Bleeker,  Atlas  Gymnod..  U'>.  after  KUiii  174'J:  tyi>e  I'ltfmjleri,  erroneously  mippoaed  to  belong  to  thtsgronpL 

a.  Interorbital  Mpace  t^ncave:  dorsail  my  *.*:  Ik'IIv  itfteit  with  I'mfntudinal  dark  or  colored  line?* Au|p&f«t,p.  427 

no,  Interorbital  tlat  or  convex:  dor>al  rayo  lu;  IxmIv  with  Miiall  white  *irM>ti«  above  and  below laerymaiut,  p.  439 

860.  Tetraodon  hispidus  LiiiiiM  lis.     ''Ooy;//A»/r;"  '' }faki'inaki;''  '' Keke,''    PUte  LXVL 

Heaii  2.9;  depth  M  t-ye  n.To;  «^nniit  '1\  pri-<»rhitai  2.9;  interorbital  2.4;  D.  9;  A.  10;  P.  17;  C.  8. 

Bo<ly  rather  short  ami  >tniit,  lieavy  t«»r\vanl,  taiK^rin^  evenly  when  not  inflated,  to  the  caudal  fin; 
head  brcMul,  \X^  width  at  ^ill-n{HMiini:>  alnuit  1 ..'{ in  it.s  len^h;  t«iiout  miNlerate,  broad,  the  anterior  profile 
somewhat  t'om'ave;  iiiitTi»r)»ital  >i>;iit'  <«nua\c,  the  orbital  rims  prominent;  noHtril  a  short,  bifid  ten- 
tat'le  m  front  of  <*ye;  lips  iiilMTrular.  in  alMuii  ;^  niw.s  s4-arcely  covering  teeth;  teeth  white,  strong, 
strongly  ccmvex  antmorly,  ili«*  InwtT  jaw  slijirhtly  InclmliHl:  ^rill-ojx*iiing  short,  about  as  long  as  eye; 
l)ody  ix)vered  more  or  los  iiiiiiornily  with  small,  slemler,  )»ristle-like  prickles,  generally  but  not  always 
present  in  the  yourijLr.  usually  ^li^apIK•a^in;:  more  or  les-s  with  a>r<».  The  variations  in  this  character  are 
entirely  too  jrn*at  to  leave  it  any  inorpholniriral  value.  S<MMe  yoiiiijj  examples  not  exceeding  3  inches 
in  total  length  hav«*  the  eiitin*  IhhIv  pmfusely  eovere<l  with  slemler,  weak  spines,  ustially  longest  and 
stronjjest  on  the  Ih-IIv.  an«l  weakist  on  the  eainlal  |HMluncle,  middle  of  iMick  and  top  of  snout.  Exam- 
ples similarly  spiny  are  fniiu'l  niiK'ii.j  imliviihials  of  all  siz<»s  iij»  to  7.5  or  8  inches  in  length.  Other 
examples  of  similar  rAwzi-  in  si/e  are  almost  wholly  without  i>riekles;  if  any  at  all  are  present  they 
will  Ih»  found  in  a  .<<-ait<Te«l  pat<h  •»n  ea«-h  .<ide  of  the  vent  and  a  few  on  lower  jaw.  In  an  example  13 
inches  lonjr  j>ri<kle>  an*  i»rr>«*nt  tui  nn»st  of  the  UmIv,  the  nak«.*<l  area.s  l)eing  the  sides  of  caudal 
peduncle,  the  «heeks,  >n«iut,  ini»r<»rl»ital.  and  jjrejHvtoral  n»>:ion.  In  another  example  of  the  same 
Fize  near'y  sm<»oth.  only  a  i»-w  scnttrre^l  pri<-kles  are  evident.  iHirsal  fin  rounded,  2,5  in  head,  dis- 
tanire  of  its  iH>stt'riMr  ha>f  from  (imdal  tin  \Xy  in  head;  anal  with  it.«<  anterior  rays  longest,  the  free  edge 
oblique,  the  lon;:e>t  rays  !*.»>  in  Iwad:  cau'lal  ronn^lnl,  1.75  in  head;  pectoral  broad,  2.9  in  head. 

(Vilor  in  Iif«'  of  on«*  >iMMinirn.  liL'ht  olive-'^rtvn.  with  s|>ots  of  |  nearly  or  bluish  white  which  are 
smallest  on  tail:  irill-ojKMiinLr>  I'huk,  wilh  hriuht  yellow  curvefl  streaks;  belly  with  parallel  stripes  of 
light  olive,  growing'  !aint»'r  1k'Ii«w:  Ik-IIv  .'•omrtimes  plain  white,  sometimes  with  yellow  stripes  cover- 
ing it  cfMnjjletely;  pri<klt's  all  whit*-:  yellow  and  hiaek  lines  under  jjectoral;  fins  bright  olive-yellow 
without  siM)ts  except  on  caudal  whirli  has  a  few  on  hii.^1  {Mirtion;  axil  black,  with  a  yellowish  white 
l>r»rder;  posteri«»r  i»art  of  side  >oiin'tini»-<  ♦>  or  s  vertical  white  Imrs;  no  spines  on  snout,  tail,  lower  jaw, 
or  on  regi«»n  alwuit  vent  ami  anal  tin. 

Another  example  in  life  was  liirht  o|ive-^re<*n  with  jH^arly  white  spots,  smallest  on  tail;  region 
alxmt  gill-oitening  black  with  l>ri;>rht  yellow  <-urve<l  streaks:  l>elly  with  parallel  stripes  of  faint  olive 
growing  fainter  lielow;  In^lly  sometimes  plain  white;  prickles  all  white;  fins  bright  olive-yellow  with- 
out spots  ex(*ept  (.)n  caudal,  which  has  a  few  un  basal  (M^rtion;  snout  with  a  small  dark  edged  bluish 
si»ot;  no  spines  on  snout,  tail,  lower  jaw.  or  on  region  about  vent  and  anal  fin. 

Another  example  in  life  wiu?  light  t»live-^reen  with  pearly  white  spots,  smallest  on  tail;  region 
al>out  gill-opening  black  with  bright  yellow  curved  streaks;  belly  with  parallel  stripes  of  light  olive, 
growing  fainter  below:  spines  all  white:  1>elly  white,  often  without  strii)e6  in  the  young;  fins  bright 
olive-yellow  without  spots  except  ]>a.se  of  caudal:  nose  with  a  small  dark  edged  bluish  spot;  no  spines 
on  snout  or  tail  or  region  aljout  vent,  anal  tin  or  lower  jaw. 

Still  another  example  was  desi'ril)eil  in  life  by  Doctor  Jenkins  as  golden  olive  above,  white  below; 
bluish-white  spots  abrnit  as  large  as  pupil  over  top  of  head  and  back,  becoming  smaller  on  caudal  ped- 
uncle and  caudal  fin;  2  white  concentric  rings  around  eye;  one  distinct  and  one  or  two  other  less 
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distinct  rinjijs  of  white  around  base  of  jxictonil  inclu<linj:  ojxTcular  opening;  alwut  5  white  longitudinal 
l)and8  on  side  of  belly  l>elow  head  and  jK*ctoral  fin,  alternating  with  a  like  nunil)er  of  olive  bands; 
l^aweof  |)eetoral  an<l  region  below  black,  and  some  blac^k  l)lotchet<  anterior  to  tlie  lower  of  the.se;  dorsal 
dusky  yelhiw;  pectoral  bright  yellow;  anal  orange  yellow;  caudal  dusky,  the  membranes  yellowish 
with  bluish- white  spots. 

Color  in  spirits,  head,  top  of  l>ody,  caudal  piHiuncle  on  top  and  sides,  and  most  of  the  side,  dull 
olivaceous,  covered  <iuite  uniforndy  with  small  round  bluish-white  spots,  these  sometimes  oblong,  the 
largest  nmch  smaller  than  pu[)il,  those  on  side  somewhat  larger;  base  of  pectoral  black,  surroun«led 
by  a  narrow  blirish-white  line  forming  a  nearly  complete  circle,  interrupted  only  Ix'low  the  tin;  a 
white  bar  across  base  of  pectoral  iHJtween  which  and  the  white  ring  are  2  shorter  ones;  a  broad  curved 
l)lack  band  l^ehind  the  white  circle,  continuing  forward  under  the  fin,  .some  of  the  spines  on  its 
anterior  surface  white;  2  or  li  broad  but  short,  horizontal  black  Iwirs  on  breast  under  cheek  and  the 
same  numl)eron  belly  jast  back  of  i)ectoral,  these  sometimes  continuous;  belly  chiefly  white;  j)osterior 
part  of  side  mottleil  black,  brown  and  j)aler;  liase  of  caudal  fin  with  a  few  blue-white  s[>ots;  spines 
usually  pale  or  whitish.  The  colors  in  alcohol  are  as  variable  as  they  are  in  life.  The  yellowish  or 
blackish  lines  on  the  iKjlly  become  blackish  or  dark  brown.  In  some  exam[)les  the  dark  lines  c<mtinue 
over  entire  IxiUy,  in  others  they  are  limited  to  the  sides,  the  middle  |K)rtion  being  jilain  white. 

These  differences  are  noticeable  even  in  tlie  very  young,  many  of  wliich  we  have  ranging  in  total 
length  from  six-tenths  of  an  inch  U)  2.75  inches.  Some  very  small  examples  (5)  from  Cocoanut  Lslan<l 
at  Hilo  are  uniform  rich  brownish  black  alx)ve,  and  all  but  the  smallest  have  each  alnjut  18  distinct 
horizontal  lines  of  same  color  on  l)elly  from  chin  to  anal  tin,  the  lateral  ones  ceasing  sooner.  The 
spaces  iHjtwi'en  these  lines  are  dull  or  dusky  white  and  cniually  narrow.  The  smallest  examj)le  (six- 
tenths  of  an  inch  in  total  length)  is  uniform  dark  brownish  black  on  Ixilly  aa  well  as  on  back  an<l  si«les; 
fins  all  pale,  iraudal  somewhat  dusky.  Other  equally  small  examples  from  Hilo  have  the  Ixdly  striped 
with  brownish  black  and  the  i>ale  interspaces  broken  uj)  into  spots  anteriorly.  Somewhat  lai-gir 
examplins  (1  inch  to  1.75  inches  long)  from  a  j)on<l  at  the  Moana  Hotel  at  Waikiki  are  usually  striped 
underneath,  the  interspaces  white,  and  the  back  and  sides  olivaceous.  Some,  however,  are  rich  brown, 
agreeing  perfectly  with  those  from  Hilo.  In  some  cAses  the  Inwly  is  strongly  |)aj»illo.si*  1^'low  and  <»n 
sides,  presenting  the  aj>i)earance  of  plush.  In  one  exami)le  1.6  inches  long,  from  Hilo,  the  strifies  «>n 
the  l)elly  an?  much  broader  and  consetjuently  fewer  in  nund>er,  there  Ixiing  only  12  uf  the  dark  stripes. 

Although  there  is  much  variation  among  our  numerous  sjKH-imens  lK)th  in  color  and  in  the  devel- 
opment of  the  prickles,  they  all  evidently  belong  to  the  same  si>ecic»s.  This  is  an  abundant  tish  in  all 
suitable  places  about  Honolulu,  it  fre<iuenting  the  mullet  i>onds  and  more  or  less  incloj^e«l  brackish 
water  areas,  and  even  the  fresh- water  ponds  near  the  coast.  Nearly  all  our  mnnerous  specimens  were 
obtained  from  one  of  the  smaller  [nmds  at  Moanalua,  Mr.  S.  M.  Damon's  country  [ilace.  At  a  single 
haul  with  a  25-foot  st^ne  more  than  2  bushels  of  these  fishes  were  taken.  As  they  were  being  hauled 
out  upon  the  Iwmk  many  of  them  became  greatly  infiati'd,  in  which  condition  they  usually  remained 
imlefinitely  or  until  returnetl  to  the  water,  when*  they  would  fioat  about  for  some  moments  helplessly 
on  their  ])acks,  their  distended  lK»llies  above  the  water.  Finally  they  would  collapse,  ri^rht  them.«elves 
an<l  swim  away.  Those  i)laced  in  formalin  or  alcohol  often  remained  infiate<l  for  some  time,  some 
I)ermanently. 

This  puffer  reaches  a  large  size,  our  biggest  examples  having  a  total  length  of  more  than  a  foot. 
The  100  si)ecimens  in  the  collection  from  Honolulu  are  1.8  to  14  inches  long.  In  addition  we  have  9 
small  examples  (1  to  1.75  inches  long)  from  a  pon<l  at  the  Moana  Hotel  at  Waikiki,  and  11  exanjples 
(O.H  to  2.75  inches  Itmg),  from  Cocoanut  Island  at  Hilo.  The  fish  is  thought  to  Ix*  poi.*^)nous,  a  belief 
exj)resse<l  in  one  of  its  native  names,  Maki  Maki,  meaning  deadly  death.  The  sjjecies  is  of  wide  dis- 
tribution, having  l)een  recorde<l  from  various  places  in  the  Red  Sea,  the  East  Indies,  Japan,  and  Aus- 
tralia, as  well  as  from  Panama  and  the  islands  off  the  Pacific  coast  of  Mexico.  It  has  been  recorde<l 
from  the  Hawaiian  Islands  only  by  Streets,  Jenkins,  and  Quoy  and  Gaimard  previous  to  our 
explorations. 

Tdraudtm  hifpidtL»  Linna.us,  Syst.  Nal.,  10th  ed.,  I,  'J3A,  1758.  India;  Jenkins,  Bull.  U.  S.  Fish  Comm.,  XXII,  IWJ  (Sept.  'l?u 
190:i),  AM  (llonolnhn:  Snyder,  op.  cit.  (.Ian.  19,  liXM).  53^1  (Honolulu:  Necker  Island). 

TftnuMlon  jn.nij)icillariH  Kiippoll,  Atlas.  Reise  Xord  Africa.  (>3,  182S.  Red  Sea. 

Trtrodon  implitUut  Jenyus,  Voy.  Beagle,  Fish.,  152,  1842.  Keeling  Island;  Streets,  Bull.  U.  S.  Nat.  Mu.s.,  No.  7,  .')6,  1877 
(Honolulu). 

Tftraodon  laterna  Riehard.ion,  Voy.  Sulphur.  Z(X)1..  124.  pi.  61.  lig.  2,  1843. 
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mbnynn:  Bandai. 
■-.•liir:  KiipHnR.  Timor: 
Oyl-m.  Kvi  IiiJimi 


351    T      aod  a    acryma  u 


Hpa.) 
A.  I-.':  K 

ifpai-t-  brtia 
flillHigifnir 


n  hea<    li.5  in  tioily:  D.  10; 

■<  eifly;  int«^rur)>ital 

n  aJ  Htii  proiiiiaent; 

of  t>ui>il;  nostril  a 

a  r  ray  fruiii  ba>«  of 

o»   free  edge  is  evenly 

n  11,  its  Liaiiie  longer. 


|ir. 


.!ors;iL 


•  iiu'tli  -.<<  in  hra<l.  il»  depth  I.L' in  itx 
^l>iii.'^.  ijiii-llvenil)e<ldeil  in  tfie  mkin, 
h.H-ks.  .Tiiid^il  'i.-.lim.'le.  1«w  of  .locsal, 
U-,  and  n-_'iiin  al'Hit  j-i'loral  nakeil. 
In.  .Inly  7^  raw  umlier,  flreakeil  with 
:  lielly  i-<>ven-<l  uImi  uith  xmall  while 
tiial.  unit  |Hi'ti>ral  grayish  white,  yel- 


-1,- 


■n  ill  ;iloili..l,  riik  hrnuni-li  Mai-k,  |irofiisc>1y  and  qnite  nnifomily  covered 
Willi  ^iii:il1  r.jnjiili^li  l.lnr-n  liiic  .-jKiiji.  \;iryiiii.'  iji  f\/.f  fruni  M-ry  stniill.  men-  Piie<-kc,  tii  nmrly  as  larfie 
a.''  |>n|iil.  lli>>s>'  in  axil,  r-andiil  ]H-<lMn>'l<'.  iind  i-andal  iHrmiil.  llie  lurve  nncf  on  I'smlat  being  in  the 
»-.'<.iid  and  f-nrili  liith^  nf  rln-  <l<'|.th:  ^U'  »l>it<'.  .-'iH.-.lally  -it  U-lly:  all  the  Gnf  with  numerous 
roiindisli  »  lijl.'  ^i..t.s  all  eK.-.-),)  tli.'  .':<ii.l:i1  ii:iriMuly  .-.Ip-.!  u  ilh  white. 

Tlii^  s|Hi'i.-s  is  cLb*.'  1.1   7".  .-/..»".  Sniitli,  inmi  the  I'anlic  must  nf  Meiii-o,  from  which  it  difiere 
chii-tiy  in  the  smaller  size  uf  llie  spi>1.~.     Ii  is  kn<i\\  n  in  ns  fnini  the  ly|ie  of  the  nominal  species  Oroidei 
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IfUlfrom^  a  specimen  about  8  inches  lonj^:,  and  2  examples  (No.  0.3409,  12  inches  long,  and  No.  05574, 
9.5  inches  long)  obtained  by  us  at  Honolulu. 

Tetrodon  larrymnttut  Cuvier  in  Quoy  &.  Gnimard,  Voy.  Tranie,  204,  18*24,  Sandwich  Islands. 

1  Arothron  ftpkrywfCope,  Fishes  Lesser  Antilles,  In  Trans.  Amer.  Philos.  S<k'.,  XIV,  1871,  479,  Navigator  Islands. 
?  TetrotUm  meltagri*.  Smith  <fe  Swjiin,  I*roc.  U.  S.  Xat.  Miw.,  V.  18«2,  141  (Johnston  Island):  prolmbly  not  of  I^ic^pt»<le. 
?  Orouirn  ophrya*.  Fowler.  Proe.  Ao.  Nat.  Sci.  Phila.  1900,  ft28,  pi.  xx.  Hg.  2;  after  Cope's  type. 

OmidrA  UUi/roim  Jenkins,  Bull.  IT.  S.  Fish  Oomm.,  XIX,  1899  (June  8. 1901 ),  398,  fig.  10.  Honolulu.     (Type,  No.  4969ti,  V.  H.  N.  M. 
C4.ll.  Dr.  Jenkins.) 

Family  LXXIX.  C.\NTHIGASTERID;€.— The  Sharp-nosed  Puffers. 

This  family  includes  small  juiffers,  similar  in  external  appearance  to  the  Tetraodontidje,  but  wirh  the 
snout  sharp  and  the  back  uiore  or  less  compre88e<l  or  ridge-like.  The  skeletal  characters  by  which 
the  group  is  define<l  are  thus  given  by  Doctor  Gill:  Me<iifrontals  separated  from  the  supraot'cipitaj 
by  the  interventi<m  of  the  sphenotics,  which  are  connet^ted  and  laterally  exi)anded,  but  short;  the 
prosethmoid  prominent  above,  enlarge<l  and  narrowed  forward.  Vertebne  about  8  -f  10.  Head 
compressed,  with  a  projecting,  attenuate<l  snout;  dorsal  and  anal  short,  few-rayed.  Nostrils  wanting 
or  little  developed.  Tropital  seas;  small  species;  none  of  Ihem  reaching  a  length  of  more  than  6 
inches. 

Oenm  196.  CAHTUIOASTEB  Swainion. 

Bo<ly  short,  deep  and  compresaetl,  the  back  more  or  less  sharply  ri<lged;  nostrils  very  small  and 

in(!onspicuous,  apparently  sometimes  imperforate. 

Cniithiifcutttr  SwAinfvm,  Class.  FisheH,  ete..  II,  194,  1839  (diagnosis  only;  no  type  mentioned). 

PM//(mo<iM Swainson,  1.  c,  II.  828.  1839  {roitfraiwi):  substitute  for  CanthigaMrr:  not  P»Uonotu»,  a  genus  of  Hymenoptera  of 
prior  date. 

Priloiuttug  (Kaup  MS.)  Riehanlson.  Voy.  Herald,  162, 1854  (rostratus) :  a  misprint. 

Tmpidichthys  Bleeker.  Nat.  Tyds.  Nederl.  Ind.,  VI,  18M.  ftOO  {mlentini). 

Ano9miu»  Peters,  Wiegmann's  Archiv  1855,  274  (tsmiatun). 

Rhynchf4us  (Bibron  MS.)  Hollard.  Etudes  (rymnodontes  in  Ann.  Sei.  Nat.  4th  ser.  Zool.,  VIII,  1857,  320  ipersoni). 

Eumyctrrias  Jexikin»,  Bull.  U.  S.  Fi.*(h  (\)mm.,  XIX,  1899  (June  8,  1901).  399  {Mtimiattu). 

a.  Body  almost  everywhere  covered  with  small  priekles:  body  not  barre<l. 
h.  Snout  with  small  priekles. 
c.  Body  with  white  spots:  caudal  pe<luncle  without  spinules;  interorbital  equal  to  eye,  slightly  concave;  dorsal  rays  9. 

jaHator,  p.  43(» 
cc.  Body  with  white  and  black  spots;  caudal  peduncle  with  spinules;  interorbital  flat,  wider  than  eye;  dorsttl  rays  11. 

fHihueniiiM,  p.  432 
bh.  Snout  without  prickles;  body  and  head,  except  snout,  with  prickles;  dorsal  rays  10;  body  with  broad  dark  bars. 

riiirtiis,  p.  43;i 
aa.  Body  m<»stly  smo<»th. 

(/.  Dorsal  rays  more  than  10;  body  with  dark  spots. 

e.  Snout  l<mg,  1.5  in  head;  dorsal  rays  11 pttcffma,  p.  433 

ee.  Snout  alxml  2.5  in  head;  dorsal  rays  13 Janffn'ims,  p.  434 

dd.  Dorsal  rays  10. 

/.  Body  with  dark  spots;  small  prickles  on  sides,  caudal  peduncle,  belly,  dorsal  fin,  an<l  a  patch  on  lower  part 

of  cheek tpiUimprun,  p.  434 

ff.  Body  with  two  dark  lines;  a  few  minute  spines  on  lower  surface  of  body,  otherwise  smooth.. 6i7»^/u/u«,  p.  435 

862.  Oanthigaster  jactator  (Jenkins).     Fig.  187. 

Head  2.66  in  length  of  body;  depth  of  body  from  l>ack  to  lower  edge  of  base  of  jwctoral  ',i.Xi  in 
length.  Eye  ecjual  to  interorbital  space,  2  in  snout;  D.  9;  A.  10;  P.  16;  0.  7.  Profile  rising  from  tij» 
of  snout  to  middle  of  back  where  the  median  dorsal  crest  forms  a  prominent  |>oint;  dorsal  profile  of 
hea<l  concave  from  tip  of  snout  to  eyes,  straight  from  eyes  to  dorsal  prominence.  Interorbital  space 
very  slightly  concave;  profile  descending  to  a  straight  line  from  a|>ex  of  Imck  to  dorsal  fin,  from  dorsal 
fin  to  caudal  fin  descen<ling  with  gentle  concavity;  caudal  peduncle  di»ep  anteriorly,  depth  just  back 
of  dorsal  and  anal  fins  equal  to  snout;  much  less  deep  posteriorly,  depth  just  l)efore  bases  t)f  caudal 
rays  2.;^3  in  head;  ventral  i>art«  of  Ixxly  much  dilated,  depth  l)elow  pe<'toral  1.25  in  depth  al)ove  pec- 
toral; dorsal  and  anal  fins  very  short,  dorsal  above  anal;  rays  equal,  about  3  in  head;  caudal  slightly 
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roandet),  median  rave  «i]ds1  tn  mnut;  pectoral  wide,  distal  edge  elightlf  roncave;  opper  raja  Iraigest, 
2.66  in  head.  Boily  ami  head  cverywlii-re  <-xcept  on  raudal  peduncle  covered  with  sroall  asperitiea 
n>ni>iptin)c  of  email,  erei^tile,  iwo-nioled  i^piiit^  iliTei-tetl  bu'hward;  iqiinee  lanpstun  bellj. 

Color  in  alcohol,  dark  lirown  alwvi'  and  'm  sid«*,  btlly  pale  yeHowiah;  dark  parts  with  numerooe, 
r^nilarly  distributed,  pale  (apjiarerilly  liluifh  in  life),  mund  or  polj-gooal  Hpots;  gpota  largest  on ndn 
whore  the  brown  iiround-rolor  apjiear!'  &*  a  network  between  tliem,  obeolete  on  foie  part  of  head  in 
one  Hpediiien,  extenrlinji  dii>tini't  t>i  li|>  of  ^'Ill11lt  in  a  smaller  one,  none  smaller  than  putul,  thoee  on 
ndex  three-fourtlu>  iif  eye  in  diameter;  duiik>'  rin^talioiit  eye,  iiioel  conepicnous  above;  fins  colorieaa. 

Ah  wan  i^teii  by  IVwtor  .lenkiiii>.  this  p|iH-ief  in  ven-  r^imilar  to  C.  piini1alit*imii*  (Gunther).  Its 
dirtinction  rvt^K  on  a  ■lifterent'e  in  Ihi'  niliir  |uiII«tii.  llie  niHtts  Ix^ing  fewer  and  ^nerally  more  wideljr 
eeparateil  than  thow-  iit  ( ".  pHurintiimim'it,  The  ili^temlril  lielly,  an  alleged  distinctive  character  seen 
in  the  type  iiiiei-imt-ii  of  C.  jmlfilnr.  i?  mcn-ly  lln'  n-iiiilt  of  the  p[iecinieii  having  lieen  preserved  while 
diMended  with  air.  In  ;l  h|h>i':iiicii!'  fri>iti  biysiin  Inland,  ineatinring  2.i>t>,  .1.07,  and  3.B6  inches, 
respei'tively.  thr  »{iott'  on  the  siili':'  of  tlii'  h<-uil  uiv  ni'arly  an  lai^e  ai<  thnne  on  the  body;  Ihoee  on  the 
npper  part  of  ttieHmmt  ari>u1>oiii  half  il"  ]an.'i-:  thi-n-iiiv  7  >ir  s  on  a  line  between  upjier  part  of  eye 
and  tip  of  iinunt.  Thoiv  on  ilir  snoiii  :i]i<l  iijiiar  [>an  of  luiiil  nn<l  nape  are  narrowly  botdered  with 
dark  brown.  IJn  the  UhIv  thin-  Hr<-  al->iil  I:;  :']■•<[''  In  :i  liii>'  lHrwe<-n  the  doraal  and  anal  dna,  and  6 
in  a  vertical  line  near  the  iiii<l<<le  uf  I'.iiL.bl   )n-<tnnt'le.     The  taiveft  example  tuu  an  indefinila  dark 


in  a  line  on     p  *        rl 
have  liark  i  latjf  n       T     n    re 
taiulal  pedu 

from  the  t)a  a  Mffi^  a  re  ra 
fonniiiic  vertiml  lianili'.  Tlu-rc  are ;! 
The  ei-ei'ief  was  not  ohlainiii  by 
ini'hei)  lonit,  rt^jiet-tively,  oMaineil  by 
Iro^,  a  at  Uonoluin  ami  :l  at  l^avHun  1 
Trnpiillrhlliiit  jarlaliir  Jcnklliii.  Bull.  I',  it.  fi 

Nut.  Muo.nill.0.  r  J<«kln>»;  IliM  . 

I  H<-iii.lulii:  l4lyMnl^a■D•ll. 
TllrutuH  iminiarlMtiHKiluHilrl.  MelDdKhncr 


a  the 


[.4'>  iiii'lie?!  each.  The  iipota  on  the  upper 
ween  iip)>er  )>arl  iif  eye  and  tip  of  SDonL 
>  the  lia^e  of  donial.  There  are  7  or  8  epola 
line  near  miildleof  caudal  peduncle.  The 
a.  laryi' Mimtw  on  the  I'noiit. 

tiiutna.  haf  from  7  to  10  email  ocellated  spola 

k  'mm  na{ie  to  hare  of  caudal  are  small  and 

'n  anal  and  dor>«l,  and  fmni  8  to  I6  on  the 

ilin^  lufkwanl  from  the  eye.    A  specimen 

tn        has  the  i<|Miti<  on  the  fides  of  the  BDOot  fused, 

ir  I'lon^ate  PiiotB  radiating  backwanl  from  the  eye- 

i>|ieciniens  known  l)eing  the  2  examples,  1.6  and  2.6 

at  Honolulu,  and  B  examplen  <'ollecI«d  by  the  Alta- 


ic. WlML  Viiru  LXX,  IMA  au  (LajHn);  ■ 
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363.   Cantliigaster  oahuensis  (.luiikinx).     Fiir.  1H8. 

nowKIinlengtli;  (iojith  li;  eye  4  in  head;  snout  Lft;  intemrl.ital  H;  1>.  11;  A.  10;  CD;  IMS. 

Bmly  short,  ilefp,  snit  ifimpnuKil,  tlip-liack  niirmw  ami  stnin(tly  cU-valeil;  luiU'riiir  iin>lilf  riwiiiiE 
pretty  evenly  Ui  a.  jxtiiit  xlitihtly  |HHiterii)r  t"  vertii'ol  i>f  |rill-i)[jeniiin;  inli'ntrliitHi  nearly  fhil;  wncmt 
long,  flaltenod  laterally;  t«■<^ll  stroD);,  riinv*'x,  the  vdge  nharp;  eye  xinall,  hinli  ii).,  the  nn[iranrliital 
pniininent;  Kill-iiiK-iiini;  cliort,  BHulitly  i)l>lii|iu',  lew  tlian  'iimnetiT  of  eye;  nostril  Kinull  anil  jlll^>nt<]>it■- 
UoiiB,  but  cviiletit  aixl  (lorffinite;  i-andal  |H>cliiiii'le  I'linipresMHl,  iIh  leaft  iteptl)  almiil  '2  in  lieatl. 

B<Hly  covi'ri'il  more  or  lewt  itniFormly  with  sinall,  short  )>rii<kl<ti,  inoft  |>niininetil  on  snout,  Imi'k, 
chin,  cheek,  lielly,  ami  nniier  |)fctonil  fin;  aiuiial  [nilnnde  unil  jsistiTior  jwrt  of  side  nakeil;  Imw  of 
pei-torai  iinii  other  Hns  nakiil. 

Color  of  a  nearly  fresh  fKnnipli^  (N'o.  ICfiSH),  I'.H  inelies  long,  bluish  cniy.  upi>er  |iarls  uf  liea<l  ami 
liO"iy  -luMky;  region  fnim  asil  of  )ii-ctonil  fin  to  .Innwl  lin  atiri  lwi-kwar<l  to  !««■  of  eaiKia!  and  in-low 
fur  soint-  dii'tuiiei!  Ix-lon  level  of  rlilu  covered  ttitli  HniutI,  lirij-ht  blue  S|«itc;  dark  hmwri  spots  below 
and  t)ehind  |HH:tijnil,  uiinglt>il  with  Ihe  blue  onei<:  r>  or  ti  narrow  hnmn  tines  riinnini;  ublii[uely  down- 
ward and  forward  on  side  of  head,  underneath  whicti  are  brown  s|ii>tii  and  linex;  railiating  blue  linea 


from  eyt!;  '2  lilne  lines  rxtendinic  froiii  iippir  |hii 
tiiKetberal  an  eniineniv  liaek  of  ixiipiit  in  snrh  a  wa\  as  lo  in 
laive  as  eye;  eaudal  dusky,  with  scimi  small  lilui  »(>ots  like  th.>s 
ent,  with  iliixky  liases;  blue  hihiIh  on  luuv  of  dorsal,  a 


eye,  divernini;  and  then  ituninR 
■  nn  irrricnlitr  oviil  nri-u  about  as 
iHHiy:  dorsal  and  anal  lnins]>ar- 
ase  of  anal.     Cuh.r  in  ali-oliol  of 


I,  dark  olivueeous;  iHxly  fromKill-o|>enlnf;  tixnmlal  fin  with  imnierous  small,  rounil,  jnili- 
hhwh  siHiti*,  auiouK  the  lower  of  win i-h  are  interspersed  lirownish  Bpcitf;  chf^k  with  4  or  .I  narrow 
hhiish  lines  separati>d  hy  dark  hrnwn  oneo  ninninK  upwanl  and  Imekward  Imui  ehin  to  iVKiiiJi  iji  front 
of  KLll-o)>eninfc:  U-nealh  and  Wk  cif  tho«!  are  niimprouH  brown  s|tolfl  iind  short  wavy  lines;  short  hhic 
lines  radiatii^  forward  and  dnwnwanl  from  eye;  2  similar  blue  liin-s  ninninu  liaekwani  ami  npwani 
from  eye,  ii)[ninif  ti));et.her  rm  na|Hi  and  inelosinRan  oliloni;  Hreaal)i>nt  as  larp'as  eye;  lins  nil  dusky; 
<liirtial  black  at  lnwe.  anil  with  a  few  bine  sixits  on  Itaiie;  liamt  thini  of  anal  liiackish;  liase  of  pectoral 
l>la«'k. 

This  xiiei'ies  is  known  only  fmni  the  type  (nrif;ina1  N'o.  :i2t!),  a  sjieciTuen  4.r>  inchefi  lone,  ohtaintnl 
hy  DiH'tor  Jenkins  lit  Honolulu  in  tWUI,  and  one  example  (No.  (KKL-K)  2.5  im-heH  limf!,  ohtaiuf.l  by  us 
at  Honolulu,  .VnfiuBt  4.  IflOl. 

Tn,pi'lirm!if  inHw  t'H  liTkini..  BiiU.  r.  w.  Ff»h  r.nniii,.  XXII.  IWU  {S.-iil.ai,  l!iu:l),  JttTi.  Hg,  S^.  HoddIuIu  (Tj'ih'.  N...  .1(J61«. 
l\  S.  Sal.  Mun,|. 
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Heail  and  Ixniy,  e)t(f|it  front  i>f  ^iim; 
i-oiicavf ;  iiiterocdlur  iiiKice  mni-iivi-.  i>i|!i;i 
exrending  iiniler  il  xi\>Dn  llie  flunk:  a  l>r< 
ne<1in);  tlic  [lei-toralg;  a  1>uiii|  i>f  iln-  ^:inii 
BHout,  fiik-anil  ■■aiiiial  [M-.|iiTiclf  i..ht.-.1 
of  pupil,  tliepjHilnof  !"H('r  ]iart  of  ^nnii 
liiiriiontal  liiiiw;  I'aiiiial  l")rriiTnt  uiih  )• 


linnlef;  prolilc  of  snout  very  steep,  slightly 
MHf!Ui!<  at  itH  liaw.  hut  a  larfw  black  Mot^rh 
U'lwi-i'ii  thet^e  lilott-heson  the  flankx,  con- 
„.  |.yi¥,  l)orileriil  in  front  with  bluiali  spots; 
tif  Kiuie  color,  thettofpotttniualing diameter 
xy  to  iniitt^  in  the  fonu  of  eligtitly  curved 


n  ht-ad:  : 


ptx'toral  bniad,  ilii  I>a»i'  :J,ti  in  hoiiil.  jn>i-  i'(l;ji>  i>MJniii'.  [ 
Hniootli;  Intcnirbital  s[i,ht  atnl  Mmiit  ;(hiivc  mid  <>ri  ^i.l.' 
II  fk-atlered  patch  al»o  on  cide  alHivi-  (s-itur.d. 

Color  in  ali-ohfil,  dark  brown  al>ovf.  iuiIit  Iflow;  : 
orbit,  and  name  nnnilH-r  Itai'twanl:  lower  jKirl  nE  ^idr.  ■ 
pinluni'li-,  with  mnall  roundish  blai-k  r'potii;  snout  and 
lila<-k  liiii'M,  thei<c  cxteniliue  down  on  si<l<-  of  snout;  sid 
i-hin  towartl  t'Vc.  wparatwl  by  |«lcr  lini's:  iKHilt-ri. 
chefk,  dott*i|  ovpr  with  line  wliito  sjH.-cke;  ends 
their  liases  largely  brownii'h  black;  I'audal  ihirk  1: 


I.  llorl2;  A.  II;  C.  8;P.  16. 
i-onic;  jinleriiir  dnrstl  profile  rising  evenly 
■jK-st;  Liiterorbilal  Hat;  gill-openjng  nearly 
h  low.  Iielow  axi.-i  of  boiiy;  teeth  strung, 
caudal  |iediiDcle  deep,  its  least 
ii'iiglh  of  caudal  peduncle  from  dorsal  fin  to 
in  licnil;  dorsal  prominence  equally  distant 
•I  diir«l  l.o  in  height  of  fin,  wfiich  latter  is  2 
nincati-,  or  very  slightly  convex,  1.2  in  head; 
'terior  rays  1.-5  in  anterior  ones;  iMMly  mostly 
itli  small  prlcktcs;  lielly  with  a  few  prickles; 


iiw;  :;  or  4  short  black  lines  running  forward  from 
idc,  esi«Tially  posteriorly,  and  lower  part  of  camlal 
and  intcrorbital  s|uiee  crosseil  by  about  12  narrow 
;  side  of  snout  with  '.i  or  4  narrow  black  linei)  from 
r  to  lbe»-,  smalt  irregular  black  spots  covering  entire 
of  spines,  pectoral,  dornal,  and  anal  pale  whitish, 
nwni.ib  or  black. 
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Thia  sprcies  U  known  from  th*-  ty|x-,  N...  SOtW-i,  U.  S.  N.  M.  (fielil  Xo.  ffittl ),  3.75  inches  lon(r, 
obtained  by  un  at  Honolulu  in  1901,  awcond  s[iecinien  recentiyrei-eived  from  Mr.  B«rndt  at  Honolulu, 
and  from  numerous  Epn^imenH  obtained  by  Doctor  Jordan  at  Saiiioa. 

7Vap<4ifUA!i<(i>r9naJurdand:EvermaDn.  Bill),  U.S.  FLahComm..  XXII.  I«rj|j>ilyv,  13031,  ^US.HsDolulu. 


366.  Canthigaster  janthinuB  (VaJllanl  &  Sauvage). 

Dorsal  with  V.i  raya;  heail  without  nasal  tenlaclei^;  ^nout  2,5  in  head;  back  rounded;  profile  not 
eteep,  w>nveX|  (^dually  merging  into  the  doraa!  outlint.-;  biwly  without  spines,  except  the  ventral 
pouch,  which  Ib  furnished  with  short,  strong  spines;  caudal  tin  an  long  as  caudal  [x-duncle. 

Body  slate  color,  some  hluL'k  blotches  between  pectoral  and  eye;  a  few  large  rouiideil  black  blolclies 
at  intervals  along  the  upper  part  of  ventral  pouch;  upper  part  of  ]>e<'torat  black;  caudal  and  dorsal 
stronger  in  color;  anal  transparent. 

Hawaiian  Islands;  not  seen  by  us.     Known  only  from  the  reconl  by  VaillanI  and  rjauvage. 
THraodim  MiiaintiDf )  janlAlnM  VHlllont  is  Sauvii«e,  Rev.  Mag.  Zoul.  |3d  imien),  III.  1876,  ISS,  Hawallu  liUndi. 


867.  Cantliigaater  epilampraa  (Jenkins).     "Fuu  ulni."     Fig.  190. 

Head  2.8  in  length;  depth  2.7;  eye  3.6  in  head;  snout  1.6;  iiiterorbital  3.5;  D.  10;  C.  10;  P.  17. 

Body  ubiong,  compressied;  head  long,  snout  pointed,  its  sides  flattened;  mouth  small,  the  Iceth 
strong,  convex,  meeting  in  a  pniduced  point  at  the  center,  eye  high  up,  the  siipraohital  rim  prominent; 
interorbital  space  concave;  anterior  profile  from  tip  of  snout  to  occiput  nearly  straight;   caudal 


10.—Vaiilhi4i<iiterrpilampr«tUenli[an,  li 


peduncle  cnmpreeeed  and  deep   its  depth  2  25  in  head*  gill  opening  vertical,  ils  length  less  than  diam- 
cterofeye;  nostril  small   perforatt    not  in  a  projeiting  lube 

Body  chiefly  smooth  on  si  Its  and  caudal  pedum le    ilorsal  region  between  eyes  and  dureal  tin 
with  small,  sharp  prickles    a  similar  patch  on  lower  part  <  f  cheek  ami  belly;  snout  and  iiiterorbital 
'  '     '        id  caudal  peiluncle  naked:  finr'  niiKierate; 

id.  little 


region  nakeit;  lower  jaw   iiake<l    posterior  jiart  if  bod' 
dorsal  with  the  anterior  ^a^s  longest  the  free  edge  obtii 
anal  pointed,  lis  lenjrth  about  i  8  in  head    i  au  lal  tnintale 
oblique,  its  length  2.i>  in  head. 

Color  in  alcohol.  |iale  browninh  above,  pali 
below  base  of  dor."^!;  cheek  and  entire  body  co 
lines  on  check  under  eye;  2  or  3  similar  Ilnei 


:lal  peiluncle  naked:  6itr 
nearly  straight,  height  of  tii 
length  1.3  in  head;  pectoral 


r  on  sides  ami  belly;  a  large  blackish  area  on  side 
■ereil  with  .-iiiall  roundish  brown  spots;  2  dark-brown 
radiating  backward  from  eye  and  2  others  running 


m 
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forwcrit  from  eye;  5  narrow,  dark  lines  acruei  head  between  eyee:  a  dark  mediMi  line  (rom  tip  of  lower 
jaw  to  vent;  nd«  of  snout  with  2  vtrtii-al  anil  2  horizontal  brown  lines;  Gdh  all  pole,  tbe  candml  with 
coDveif^ng  light-brawn  linw  uu  bai<r. 

This  species  is  known  only  from  llitr  type,  a  sjieoitiien  3.5  inoliei!  long,  i-ullected  near  Kihd,  Hani, 
by  Mr.  Kichan]  C.  M<<4regor. 

Tn^Mlcliai^rpilamprH4ltrnUia.B<iU.V.^.  Ki^h  >'fm  .  XX][.  1w<l'  iSc|.i'^.  I«a>.  US,  Hg.  33.  Klhal,  Haul.    (TTIM,Na 


a,  V.  s.  > 


Cull.  B 


8B8.   Canthigaater  bitseniatuB  iJenkini^j.     Fig.  191. 


Head  2.66  in  length  of  body;  d*r|ilh  a  lilllf  );rt-aler  than  head.  Back  i-omprened,  oalminatingina 
very  obtuse  point  above'uiiddle  of  |iei-t<>ntl  tin,  rn.ilile  from  tip  of  ?nout  to  before  eyes  B(Mnewlud 
concave,  straight  frotii  inlerurbital  t<>to|>of  iliir-^il  |>riimineni'e,  descending  in  a  straight  line  from  here 
to  base  of  caudal  fin,  being  in terrujiteil.  hduevvr.  m  iiJL><>llf  by  elevation  bearing  dortal  fin.  Veotral 
outline  evenly  cune*!,  no  nmiv  i->invi-x  iliuii  tin-  iImfkiI;  eye  3.33  in  heed;  pnoat  1.75  in  hewi;  inter- 


orbital  concave,  slightly  greater  tlian 
with  slightly  raiseil  margin.  Iiiil  i'ih 
noetril  to  tip  ofenuul;  fronluf  ilur^a 
outline  rounded;  rayt>  10,  lim^n^t  l.'> 
from  tip  of  snout  to  center  of  pupil;  > 


yi-.  :i  i[ 


■;i.l:  . 


Iiihiihir 


•li^ta: 


i-  fr.. 


ii'h  fide,  each  a  riu 

f   to  no^ril  2  in  distance  trom 


ri.iuiiJeil.  median  rays  equal  distance 
t  itt  it«  base  belov  posterior  end  of  base 


of  doreal;  pectoral  broail  li 
in  head;  a  few-  minute  !<|iiN 
Color  in  alcohol,  uvut-t 
from  baae  nf  upper  ray:*  nt 
upper  end  of  gill-slit,  ht-ri- 
then  backward  again  U'li>u 
with  tbe  upper  Ijainl.  to  u  1 
bases  of  upper  and  lower  iii 
Honoluhi.     It  is  appaivnil; 


i|  lower  mys  on  Inith  fidv*  broken),  upper  rajra  2.5 
«"ly:  Hirfiici'  otherwise  smooth. 
y  alKjvt.',  |i:iler  brownish  below;  a  wide  dusky  band 
irwarii  alojii<  siile  uf  l«>dy,  above  base  of  pectoral,  to 
I'lirviii;;  il'iunwanl  around  anterior  edge  of  gill-elit, 
Inw  lioA'  of  |>f('t>intl  and  alon^  side  of  body,  parallel 
nihil  tin.  uhlack^-put  on  outer  side  of  baseof  pectoral; 
-l".-!  i]ii<:-n.  -'.04  inchet<  long,  secured  by  Dr.  Wood  at 
.1:i[Kiiicst'  species.  '.'.  riralatut  (Schlegel)- 


O-flft- 


ilD  (Type,  So.  am,  V, 
rmolulu:  lypeipeclmtm). 
ng.3iL«)-Mn):  not  of  GQalber. 


Family  LW.X.  [)[UIIU\TM).4l.— The  I'orcu|iiae  Fishes. 

Body  short,  brnad,  depre^seil  alxive;  Ik'Hv  mo-ltrateiy  inflatable,  covered  everywhere  except  on 
the  lipe  and  canilal  [leduncle  with  fpine^,  u  lili'h  ure  n^^ually  2-rooled  or  3-rooted  at  their  bony  haee; 
caudal  peduncle  short  and^^lender;  montli  moleraie.  terminal,  each  jaw  covered  with  a  bouy  plate  like 
the  beak  of  a  bird,  these  not  divided  by  a  ine<lian  suture:  nostrils  on  each  side  forming  a  small  tentacle, 
usually  with  2  openinga;  eye  rather  large,  gill-ojiening  moderate,  immediately  in  front  of  the  pectoral, 
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whicli  is  short,  broad,  and  rounded;  dorsal  and  anal  fins  short,  similar  to  each  other,  rounded  in  form 
and  plaeed  posteriorly,  (tenera  about  6;  siH'cies  15.  Sluggish  fishes,  living  on  the  b(>ttom  among 
weeds  and  corals  in  tropical  seas.  When  disturlxjd  they  swallow  air  and  float  belly  upward  on  the 
water.  Their  capacity  of  inflation  is  very  nuich  less  than  that  of  the  Tetraodonttdn;  from  which  family 
they  differ  chiefly,  however,  in  the  stronger  armature  and  in  having  no  division  in  the  bony  [)late  of 
either  jaw.  They  are  rarely  used  as  fotnl,  l)i>ing  generally  regarde<l  as  jK)isonous.  The  spe<*ies  are 
mr>8tly  well  known  in  collections,  the  singular  form  having  attracted  the  attention  of  tnivelers  in  the 
earliest  times. 

a.  Dermal  omiHrationH  mostly  2-r«)Ote<l:  the  .spines  rather  nlender,  but  stiff  and  en^etile;  both  jaws  entire Diodon,  p.  4:^6 

an.  Dennal  osMifications  all  or  nearly  all  3-rooted,  each  with  a  nhort,  ntiff,  iinniovable  spine;  jaws  each  with  a  nierlian 
snture ChiUmiyrteruit,  p.  438 

Oenns  197.  DIODON  LinnflBiis. 

t 

Body  robust,  the  l)elly  moderately  inflatable;  dermal  spines  strong,  stiff,  most  of  them  2-rooted 
and  erectile,  a  few  3-roote<l  and  therefore  immovable;  both  jaws  entire;  nasal  tul>e  simple,  with  2 
lateral  openings;  pt^ctoral  broa<l,  the  margin  imdulate,  the  upj>er  lol)e  longest;  vertical  tins  rotmde<l, 
the  dorsal  and  anal  short,  posteriorly  inserted,  similar  to  each  other.  Tropical  seas;  the  few  sjwc'ies 
very  widely  distribute*!. 

JHiHltm  Linnftus.  Syst.  Nat.,  ¥a\.X,  335,  1758  (hyMrLt). 

hiradhniou  Bleeker,  Atlas  lekth.,  V,  56, 1865  {hj/^rir);  name  a  substitute  for  Diodon,  transferred  to  another  genns:  the  first 
sp>ecieH  mentioned  by  Linnaeus  being  Dindon  atittf/tt,  which  was  therefore  taken  by  Bleeker  as  the  type. 

a.  Frontal  spines  long,  usually  longer  than  post-pectoral  spines,  about  twice  as  long  as  eye  in  adult holacauthuf,  p.  436 

mi.  Frontal  spines  not  longer  than  the  post-pet^toral  spines. 

b.  Dorsal  ra)^*  12,  spines  on  forehead ht/titrijr,  p.  437 

W».  Dorsal  rays  15;  no  spines  on  forehead undifrous,  p.  438 

350.  Diodon  holacanthus  I.innoeus. 

I).  12;  A.  12.  Very  similar  to  Diodon  htjstrhy  but  with  the  frontal  spines  usually  longer  than  the 
spines  behind  the  i)e<'torals,  about  twice  as  long  as  eye;  predorsal  spines  not  shorteneil,  2-r<x)ted; 
erectile;  about  14  to  17  8pine>!  in  a  series  l)etween  snout  and  dorsal;  post-pectoral  spint*s  not  esp«.»cially 
elongate,  but  movable;  pei'toral  broader  than  long,  upper  lobe  iK)inte<l,  lower  IoIk*  n)unde<l.  Colora- 
tion much  as  in  IHodon  hij»trix^  but  more  variable,  the  spot*?  fewer  and  larger;  usually  a  bn»ad  blai'k 
bar  from  eye  to  eye,  continued  Ih»1ow  eye  as  a  narrow  l»ar;  a  broa<l  bar  across  occiput;  a  black  blotch 
above  each  pectoral;  a  short  bar  in  front  of  dorsal,  another  in  which  the  dorsal  is  inserte<l;  a  blotch 
l)ehind  the  pect<:)ral,  and  many  small  siK)t8  and  blotches  on  the  upfier  (tarts;  flns  with  few  sjxits,  mostly 
immaculate  in  the  young.  Found  in  all  warm  seas,  north  to  the  Florida  Keys,  l-iower  California,  and 
the  Hawaiian  Islands,  its  range  coinciding  with  that  of  Dicxhn  hystru'^  from  which  it  may  prove  to  l>e 
not  distinct.  The  differences  are  generally  evident  in  the  adult,  but  young  individuals  api>arently 
intermediate  are  often  found.  Possibly  they  are  the  2  sexes  of  the  same  sitecies.  Jordan  and  Snyder 
had  this  species  from  Japan  and  Doctor  Steindachner  records  it  from  I.Aysan,  whence  he  had  one 
si)ecimen.  It  was  not  seen  by  us  among  the  Hawaiian  Islands,  but  the  AlbalroM  obtained  at  l^ysan 
Island,  a  single  8i)ecimen,  9.25  inches  long,  ui)on  which  Professor  Sny<ler  has  the  following  note: 

*'The  flns  are  inmiaculate;  10  or  12  small  dusky  spot«  scattered  over  the  l)ody;  a  broad,  dark  bar, 
intemipted  in  the  middle,  extending  between  the  (»yes;  a  similar  l>ar  on  naixs  a  s|M)t  as  large  as  eye 
al)ove  and  l)ehind  jtectoral,  a  median  brown  bar  on  back  anti'rior  to  dorsid,  and  a  blotch  surrounding 
base  of  clorsal." 

IHoihm  hitloranthuB  Linnaeus,  Syst.  Nat.,  Ed.  X,  335,  1768,  India  (based  on  ArtiMli;  mi.sprint  Iot  hiUticaidhuH);  Snyder,  Bull. 

U.  S.  Fish  Com.,  XXII,  1902  (Jan.  19,  1904),  635  (Laysiin  Island). 
IHwlon  lUnrosus  Shaw,  Gen.  Zool.,  v.  436,  2,  18CM;  after  Ia^  IHihIoh  tarhtit  l^ieept^le. 
DmUm  itiniummmun  Cuyier,  U^m.  Mus.  Hist. "Nat.,  IV,  134,  181H,  no  locality. 
Ditnlon  tiorrmjiiarulntuH  C\i\k^T,  op.  eit.,  IV,  136,  pi.  6,  1818,  no  Itn-ality. 
Jh'fHlim  srxnmriiliitiis  (Mivier.  op.  eit.,  IV,  136,  pi.  7, 1818,  no  UH*ality. 
I)hnlt,n  luultiiiKicnlatus  Cnywr,  op.  eit.,  IV,  137,  1818,  no  hM-ality. 
DUhIoh  (jiindriniandattmV\i\'\oT,  op.  eit.,  IV,  137,  pi.  6.  181M,  Tahiti. 
Diodon  nulanopsis  Kaui»,  Weigraann's  Arehiv,  1865,  228. 
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BiidjiiH,  Maniido.  tVWtH.-!-:  KHJvh.  Hum.  .VniiH.imi    S.n  <;iiiTii'H>. 
I^rarfiwluii  V«o.WiiKKiita(iU'.m«'fctT..i|,..-il  .  r«  ,,l.  Jl^.  lit;.  :,  !--"■  tU,«.iji.nn,  s.p|.>r.  Anil-.yiiii). 

Sooloo  8«,  IndUd  Ocmd,  Eim  Indiei.  Amboyna.  Cape  of  Cood  Hope.   BourboD.  Parmau;  i^leiiidiH-lilii.- 

IK'iik!-.  \k.  Vbt^  Wien,  LXX.  Iiui.  .M->  iUy-"'i '. 
Ilivhm  holacanlhur.  Jordan  and  Kvt-nuHiiii,  Fi-li   Ni.rlli  ,1:  .Mi'L  .tm.t..  II,  171(1.  Dw  iLa  I'm). 


360    D  od  n  hy 


nrbita    rv). 

i>1rol]^  p 

Itil!-..! 

oil  l« 

Kl  1(111 1 


g         e<gc 
ten      IJ  wU-     n 

h  !<m1  e<  n    h 

ta 

h  iv    re  rt 


.clxiut,  fi-wext  .ill  .ail 

^wunlk-^^<i.l('..f  li.-ii 

Ut-cat^ioiDtlly  lakcii  ii 


ISHHhy  D(x.■ll.^J^■Ilkill^ 
ulien;  iillier  fxaiiijiU's 
JoLiiBtuii  Islam). 


^iiiullt«t  anil  most  n 
jii  bflly;  a  bmail  dark  hand 
1  i^tnall  <lark  ^ixite. 
<1  a  i^pectnieii  20  itii.'lit«  long 
litrof  10  inches  obtained  in 
y.sii'iire.1  l)y  uant  Honolulu, 
r2.     ^>iiiith  and  t^wain  rei-onl  it  also  fnini 


I.  X.  ;:.r. 


illi  i  Swain.  1T(>1'.  U.  H.  Xal.  Mlu..  v,  In 
■r,,  11.  ITl-T.  ISW:  Ji-nklnH.  Bull.  V.  8.  Ft 
n.  It).  IWM).  SOS  (Hunolulu). 


Ill  (John»ton  Maiiil 

r«mm..  XXII.  1902  (P 
Itialiia  aliHt/a,  Blorh.  U-hthj'i 
i>iiWwt;rfMBii>r(LiiiiipMi!.  Hl«.  N«l.  i^>i•»,.ll.  lii.i.l,;!.  liE.  :i.  1>U»,  Martinique;  oil  a  amniiKr  Iff  Plumlcr. 
tUodonbniiHilatui'BhrhAiiehiKiaer.iiyn.  Iihih..  .-.1:1,  ivii. 
IHodim  iiimrhifiu  CuviiT.  Miin.  Hitl.  Nul..  IV.  VSl.  1>1--,  ii«  I'H'ulily. 

tH-ha\  trhluat  RafiliirMtui.-  In  Bniiatwrti-. ChI.  Mil.  Itx'.  Klir..  »7. 1M(^  Meditemaean;  nu ilcwrlptiou. 
IHitloi  aUiuga  Ril|i|H.-ll,  Ventelclin.  Bwiitinl..  Mu-.  >Hmiiil.  Fis-lii'.  J...  Ih.^. 
IMiraiithHr  h^arUan.j.l'ty.  Fish.  fVill.  Gmntiw.  27.  IVii  i.vCriLim  aitd  Amtrlt-an ncvana) , 
Panuliod-m  h^rit  Blcckcr,  Alliu  Irhlh..  Y.  :«,  |>].  -i07.  iiii.  :i.  IKf-^i  (BHIHvia.  Java:  Ti-1  ok  belong.  Sumalim:  Bati 

Ctflclio*:  Lanmuka,  Fkiiw;  Timur!  Ti-rnaie;  AmLufna;  Wiitial  Ciiam:  BandaJ? 
ri>tWl.uiff>iN(«jmNi(u.(:ilntliei,  CM.,  Vm.auT.  1870  iruivoMXKxIEIiiiiv:  Slam). 
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381.  ]>iodon  nudi&oii*  Jenkioo.     "Oopn  taua."     Fig.  IDS. 

.  D.  15;  A,  12;  forehead  fkiping  upward  from  snout  at  angle  of  about  45°;  interorbital  I.S  ia  bead; 
spines  mostly  short,  not  longer  than  eye,  except  those  back  of  pectoral,  the  longest  of  which  are  equal 
to  length  of  pectoral  and  about  2  in  head ;  no  spines  on  forehead  below  level  of  upper  margins  of  eyes; 
foremost  spluea  of  head  few  and  short;  head,  tiack,  sides,  all  the  lins  and  Ihe  membrsnous  sheaths  of 
the  spines  closely  covered  with  email,  roundish,  black  simiIs,  much  i^maller  than  pupil;  below  pale;  a 


Fro.  198. 


brown  band  from  below  gill-opening  forward  along  lower  angle  of  head  to  below  eye,  then  across 
throat  continuous  with  corresponding  band  of  opposite  side.  Known  only  from  one  specimen,  SI 
inches  long,  obtained  by  r>octor  Jenkins  at  Honolulu,  and  from  several  examples  re<*ntly  seen  in  the 
Waikibi  aquarium. 

a.  Pbh  Comm..  XXII.  leVJ  (Sept.  23.  IWS),  W.  flu.  X;  Konolulu  <lyp«,  No.  WM.  U.  S. 


d  by  Linntpuol; 


Oanoi  IBS.  VMILOHTCTZBOI  Biliroii. — Ths  BitTT-flthg*. 

Body  broad,  depressed,  moderately  inHatabte;  ilermal  spines  short,  stout,  immovable,  triangular, 
each  with  3  roots;  nasal  lube  simple,  with  3  lateral  openings;  the  tube  sometimes  rounded,  somellmes 
flattened,  and  with  the  partition  feeble  and  ea*ily  torn,  so  that  the  tentacle  appearp  divideil;  caudal 
peduncle  ehorl;  fine  email,  formed  as  in  Ihotlon;  jaws  without  median  suture. 

Species  numerous,  of  emaller  size  than  those  of  Diodon,  the  spines  broader  and  lower,  their  basM 
forming  a  coat  of  mail.     Only  one  species  known  from  the  Hawaiian  lelande. 
CAilonvctenu  Blbron  In  BarneTllle,  R«v.  ZooLoglque  IM6,  tW  inlievMHt^ligriniit) , 
CAllonvKfTui  Kaup.  Wlegmann's  Archlr  IMT.  S«f>  (nnfmnnfui). 
(Vrtf  ***!'»  K»up.  op.  cit,.  IB.W.  Ml  (orMminrim. 
CvanichlSyi  Ksup.  op.  cfl.  («frD[*'i«|. 

Dioilm  BlMker.  AIlu  Icblb.,  V.  IMA,  M  {aUngn.  Ihe  tITrX  tf 
bj  Kaup  to  IHodon  hytlrii. 

362.  Ohilomycterua  afflnis  Ciunther,     "OfipiiMe." 
Head  2.7;  depth  3.5;  snout  2..');  eye  4;  preorbital  4,fi;  inlerorbital  1.6;  depth  of  caudal  peduncle 
5.2;  length  of  gill-opening  equals  eye;  D.  12;  A.  10;  C.  14;  P.  20, 

Body  short,  stout  an<l  broad,  its  width  at  pectorals  equal  to  length  of  head;  anterior  profile  from 
tip  of  snout  to  iiiterorbital  concave;  interorbilal  broad,  concave,  Ihe  supraocular  riai  nol  prominent; 
eye  large,  placiil  obliquely,  the  anterior  margins  lieing  closer  t<^elher  than  the  posterior;  mouili  rather 
large,  its  width  l.fi  in  interorhital  width;  teeth  strong,  in  a  broad,  flat,  rough  plate,  the  cutting  edge 
low  and  concave,  the  upjier  with  a  strong  blunt  ]x>int  at  middle;  nasal  tentacle  flaltene<t,  somewhat 
bilobed,  the  surface  with  email,  roundish  cup-shaped  cavities;  gill-opening  vertical,  a  little  wi<ler  than 
base  of  pectoral;  spines  all  short  and  blunt,  increasing  in  length  posteriorly  except  above  and  lielow, 
3-rooted,  the  anterior  very  long;  a  very  low  4-rooteil  spine  on  posterior  part  of  interoWtal  p|iace;  .1  low 
Bupraix'ular  spines  followed  by  a  row  of  3  eomewhat  higher  spines,  the  first  of  which  iw  4-rooted.  the 
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next  3-rooted,  and  the  last  with  a  very  lon^  anterior  root  and  2  ver>'  ehort  Uteral  roots;  no  epines  on 
cheek;  middle  of  belly  with  very  low  Hpinet*  having  long  and  strong  anterior  roots;  caadal  pedoncle 
crossed  by  2  bony  plates,  the  anterior  forme<l  by  the  inner  roots  of  the  spine  on  ea«.*h  side  of  dorsal  fin, 
the  posterior  being  the  bifid  bony  l>af>e  of  a  »:ingle  median  short  spine,  which  disappears  with  age;  a 
small,  slender,  supraocular  cirnis  near  Ijajseof  middle  nupraocular  spine,  this  sometimes  obscure;  sjunes 
of  liack  each  often  with  broad  but  irhort  dtrmal  flap  i>fje<teriorly,  these  sometimes  obscare  or  wanting. 
Fins  all  rounded;  dorsal  high,  its  height  at>out  2  in  head;  caudal  long,  its  rajTS  about  1.8  in  head;  anal 
similar  to  dorsal,  a  little  lower;  [R^^tnral  very  brr»ad.  its  edge  nearly  truncate,  its  depth  1.2  iii  distance 
between  eye  and  gill-oiiening. 

Color  in  alcohol,  dark  brownish  or  olivaivnn.-a  ahnive,  yellowish  white  below,  the  color  on  back 
distributed  in  indistinct  clouds;  si<h'  with  4  hn>a<i  dark  brown  bars  extending  downward  from  the 
dark  upper  parts,  the  first  under  eye,  tlie  -erMnil  in  front  of  pectoral,  the  thinl  under  posterior  half  of 
pectoral,  and  the  fourth  in  front  of  vertiral  <•!  <lorsal  fin:  entire  l)ack  and  upper  parts  of  ndes  with 
numerous  small  round  Mack  Hp<>t.s.  Ie>s  than  hah'  ilianieter  of  pupil,  these  more  sparse  anteriorly, 
especially  on  inten>rbital  and  snout.  s«.inetinie-i  few  or  none  on  snout:  2  or  3  spots  in  front  of  gill- 
opening,  and  lor  2  sometimes  ^n  cheek;  under  parts  iminaeuiate:  caudal  peduncle  sparsely  spotted; 
fins  all  very  closely  covered  with  small,  ri>und  l>rownish  hlack  s|K)ts,  much  smaller  than  those  on 
body. 

The  collection  contains  .S  excellent  .-|>ecimens  of  this  fi>h.  which  agree  so  perfectly  with  Gimther's 
description  of  C.  nffini*  that  wc  hav*-  ii«»  h»'>itancy  in  identifying;  them  with  that  species.  Gunther's 
specimen  was  a  stuffed  skin  1"»  inchc.-.  l«»n.:.  fr«»ni  an  unknown  hx'ahty. 

We  liave  compared  our  example-  with  a  s|>ecimen  from  Tokyo.  Japan  (Coll.  K.  Otaki),  and  one 
from  the  (Tala|»asf>s  Islands  'Coll.  >n<M]jra^s  an<l  IIcller>.  )H>th  (A  which  were  thought  by  Jordan  and 
Snyder  and  by  Sn'nlyrra^s  an<l  HelUr  tm  U-  iilmtical  \\  ith  '  *.  ''ififfjrniffmtiM  Eigenmaqn,  from  San  Pedro, 
California.  We  have  not  l»t-iii  al»l»-  to  txamine  the  ty|»e  of '.  >v;/;fon}iVn^M,  but  this  identification  is 
proV>ably  corre<"t,  alth»»UL'h  I>o«t'»r  Ki-.:cnniann  >tat«*s  that  his  sjiei-imen  had  no  cirri  or  tentacles  any- 
where and  the  crilor  ap|M*ar-  t<»  l»c  >«»inH\vhat  •lifferent.  In  any  c&se  all  our  specimens  are  certainly 
referable  to  <.iunther's  '".  nthm.-.  which  i<  the  m1.1i'<i  available  name. 

This  spe<*iej*  reaches  a  lanj^"  si/*-,  our  lonir»*st  exam[»le  excee«ling  20  inches  in  length.  It  does  not 
appear  to  V^e  common  ami>n^'  the  Hawaiian  l^<lan«N.  and  was  not  r»btained  by  Jenkins,  Streets,  nor  any 
previous  cf»llei'tor.  Snyder  re<onis  it  as  havinu'  h»een  o}»taine<l  at  Honolulu  by  the  ^IbofroM,  but  buls, 
curiously,  to  ^rive  any  further  infMriiiati«»n. 

Diodon/i/TTiiiMJj'Si'hlfgel.  Fam.a  lap-mha.  pMi—    ."sh.  pi   rxxvin.  ftc.  1.  1S42.  Nagasaki;  not  of  Caller. 

Chilomydtrrui af^nii^  fiunthvr. Tat  .  VIII  .\\{.  i«7(i.  itK-ality  unknown  ityiM^.u  stuffed 8kiii  15 f ncheH Icmg. in Britlih  Maseam): 

Snyder,  Bull.  V.  >.  Fi^h  ronim..  XXII.  r.«L'    .Ian.  19.  iv^M-.  ?y.^  (Honolulu). 
OkUom^denu  ctilifomu  nsfii  KiL'^.-nmunn.  Airivr.  Nmt..  V.  1>91.  11:^.  San  Pedro.  California:  Jordan  A  Snyder,  Bevfew  of  Ojm- 

nodont  Fi<he;«  of  Japan,  in  I'nx   r.  >  Nat.  Mi]<  .  XXIV.  191)1,258  •Tokyo.  Galapagos  Islands):  Snodgiui  A  Heller. 

Proc.  Wash.  A<-.  .si-i..  VI.  l9o4   .Tafi.  :U.  19«»'>'.  ll-»   TaKti-row.  AU^marle  Island). 

Famih  LXXXl.   MOLl  11.4:.  -Head  Fishes. 

Body  oblong  or  more  or  le>-  .-h'»rt  and  «leep,  eonipressed,  truncate  behind,  80  that  there  is  no 
caudal  peduncle.  Skin  nnigh.  nake^l.  >pinons.  <>r  tes>ellate<l.  Mouth  very  small,  terminal;  teeth  com- 
pletely united  in  each  jaw,  forming  a  N»ny  In-ak  wittmnt  median  mture,  as  in  the  Diodontidse.  Dorsal 
and  anal  fins  similar,  falcate  in  fr«*nt.  the  |H>sterior  partn  more' or  less  perfectly  confluent  with  the 
caudal;  no  spinous  dorsal:  no  ventral  tin.<:  i^hne  >x>ne  undeveloped;  pectorals  present.  Belly  not 
inflatable:  gill-openingn  ^mall.  in  front  of  |KN-tnral^:  an  aec^essory  opercular  gill;  no  air-bladder. 

Fishes  of  the  open  seaf^,  apparently  (■nml>o^^l  of  a  huge  head  to  which  small  fins  are  attached; 
found  in  moet  warm  peas,  {jelagic  in  habit,  and  reaching  a  very  laiige  size.  The  very  yoang  are  vari- 
ously shortened  in  form  and  armed  with  Hfiine^^.  The  flesh  of  these  fishes  is  coarse  and  toogh  and  not 
used  for  food. 

Oenai  199.  RAHZAITIA  Vardo. 

Body  oblong,  the  depth  about  one-half  height:  skin  smooth,  tessellated,  divided  into  small  hex- 
agonal scutella;  caudal  truncate.  Otherwise  e^nentially  as  in  Mda,  The  larval  forms  are  nnknown. 
Pelagic. 

Jtamaania  Nardo,  Ann.  8ct  Regn.  Lombard..  Venet..  V.  IMO,  10. 106  (fruneofw). 
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303.  Ranaania  makua  .Ti'nkiriK.     ''Aimliti; 
;  A.  18;  C.  I!l;  P.  :t;  ilepth  2.12  in  lfn«tti;  head  2.H;  . 


'•il„hi<i."  Fig.  ItM. 
I'  li  ill  head,  L'.:M  in  snout. 
Bitdy  much  coiniiresBuil,  thu  ventral  margin  h  Hharp,  vveiily  i-iirve<l  ket-l;  eye  iiiwh  al)")ve  axix  of 
body,  a  little  nearer  snout  than  liana  of  (lei'tiirHl;  twth  forming  a.  tiirtlu-like  Iwak  [■ornplelt-ly  hidden 
by  proji'cttiiit  fohls  of  tikiii,  whii-h  form  a  tniiicateil  iipeniiig  to  tht?  mouth;  gill-openiii||:  junt  in  front 
ol  upper  huM'  of  [lei'toral,  covertil  hy  a  2-loiN'd  valve;  InhIv  iMVered  liy  an  aniior  of  Hinall  j>Litn',  miiiv 
or  leHM  hexaiional  and  conceule^l:  (H^tiirul  uUiiit  1.5  in  head,  alcove  axiii  of  iKxly;  hciifiit  of  d<inia1 
al)out  equal  to  heail;  anal  Hli^htly  li/wer;  dorral  and  anal  each  Hc)iarated  froJn  tht!  t-audal  by  a  notch. 
Color,  bright  r^ilvery  un  Hides,  u|ip«.>r  iwrtH  dark;  uideH  with  lirif;ht«r  xilvery  bandtt,  the  tint  3  with 


,    diHtinct  black  Itordem,  the  next  4  with  numerouH  hiat'k  i'|H)t>',  the  blai'k  marine  npfiearine  only  on 
lower  parts. 

DiEfcriiiK  from  Hinimniii  Iriinnila  chiefly  in  the  uiiialler  eye,  plai'eil  well  alxive  the  mouth  an<l 
aliove  the  axis  of  the  IhxIv.  in  the  hJich  [toxitioii  rif  the  [leclonil  (In,  in  the  IdKher  dumit  aiid  anal,  und 
in  the  coloration.  OriKlnally  known  from  one  K[H.i'iiiieii,  11J  IncheH  lonjj;,  taken  at  the  month  of  I'earl 
Harbor,  Oahu,  by  Mr.  Iliei  Kapu,  and  Wint  to  Stanfoni  riiiven.ily  by  Mr.  Charles  B.  Wilw.n.  A 
M-cond  example  about  4  inchen  Ion»;  was  M-'enrtxl  hy  uh  at  llunohdii  in  the  summer  of  I9UI. 
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Suborder  OSTRACODERMI.— The  Trunk  Fishes. 

This  group  includes  thoee  Plei'to^iiutIi}<  wliic}i  art*  without  spiuoua  dorsal  and  which  have  the  body 
iuoloeed  in  a  3-aiiKlc*il,  4-aiH;k'<I,  or.Van«rleil  \h}\  or  carapace,  formed  by  |iolygoiial,  t)ony  wnites,  firmly 
joined  at  their  edges,  and  witli  distimt  teeth  in  the  jaws.  There  ia  but  one  family,  the  Oaraciidsr,  a 
Angular  ofib*hoot  from  the  *SclenxUrmi. 

Family  LXXXII.  OSTKACIIIK^.— The  Trunk  Fishes. 

Body  short,  cuboid,  triquetrous  or  {K'nta^^Diial,  eoveriNl  by  a  carapace  formed  of  firmly  united 
polygonal  bony  iiat<!heH,  the  jaws.  Ikl<i*s  of  the  lins,  un«l  c-audal  f>eduncle  free  and  covered  by  smooth 
skin.  Mouth  small;  each  jaw  with  a  siii;:U'  KTit^  <if  long,  narrow  teeth;  iiiaxillaries  and  premaxil- 
laries  finnly  united;  gill-openin^  a  nearly  v«'rtiral  >lit,  Ix^low  ami  liehind  the  eye;  dornal  fin  single, 
short,  without  spine;  anal  short,  similar  to  dorsal;  c^iudal  rounded;  no  ventral  fins;  vertebrae  14,  the 
anterior  9  elongate,  the  last  5  extremely  .-rhort:  no  ril»^>.  <  ieiiera  8;  s]»ecies about  20,  all  of  the  tropical 
seas,  living  near  the  bottom  in  shall*  »w  waters.  The  sinvies  of  this  group  are  so  singular  in  appearance 
and  so  easily  preserve<l  that  they  have  lK.n'n  common  in  colkrt ions  ever  since  the  collecting  of  tropical 
curiosities  l)egan.  The  4  American  s|Mi-i«->  wt-n-  well  known  to  ArtiNli  and  IJuimeus.  ** The  locomo- 
tion of  the  trunk  fishes  is  very  pTnliar.  The  pro|K'llin^  ion*e  is  exertetl  by  the  dornal  and  anal  fins, 
which  have  a  half  rotary,  seulliiiir  motion,  rrsemhlim;  that  of  a  si-rew  pro|ieller;  the  caudal  fin  acts  as 
a  rudder,  save  when  it  is  ncnUil  i**r  unn>ually  rapid  swimmin^^  when  it  is  used  as  in  other  fishes;  the 
chief  function  of  the  broad  |M(-toraU  sim-iiis  t  »  1h>  that  of  furmim;  a  current  of  water  through  the  gills, 
thus  aiding  respinition.  which  would  otherwise  )n'  ditlicnit  on  account  of  the  narrowness  and  infiexi- 
bility  of  the  branchial  afK-rturo.  Whni  taken  !r..m  the  water,  one  of  these  fishes  will  live  for  2  or  3 
hours,  all  the  timesolemidy  tanniii.'  its  i:ilN.  an<l  when  rotornl  to  its  native  element  seems  none  the 
worse  for  its  exjjerience,  except  that,  on  aciount  of  the  air  ab.<orljeil,  it  can  not  at  once  sink  to  the 
bottom.'*     H.icKKle.  I 

a.  Caimpttce  4-anglc4l. 

b.  Cara|«ce entirely  without  .•ii.iiu'« (Mmcioii, p. 441 

hb.  (*ani|MCC  with  "J  jin.-<N-uliir  ^p:uL'^  ami  2  urunimlinK  thr  Vfiitml  kti-l.x Laetoria^  p.  Ml 

aa.  Cantftacc  6-angk-d .^niniiMi,  p.  446 

Genas  200.  08T&ACI0N  Lianaeas. 

Trunk-iishes  with  th<>  canipac«-  cli><ed  lH-hin<l  the  anal  tin;  i'ara|»ace  with  or  without  frontal  and 
alxlomiiial  s]>ini*s:  dorsal  rays  \*  or  Hi;  caudal  ray>  always  10;  lateral  ridges  developed;  median  dorrnl 
ridge  undeveloi>i*<I,  <»r  else  raix-d  in  a  >harp  spine,  the  Inxly  therefore 4-angleil  or  tT-angled.  Although 
this  character  is  a  strikinir  one  it  is  not  one  of  hi'jh  structural  imiMjrtamv.  llollard  and  Bleeker  have 
discarded  it  as  l)ein^  of  no  real  systematic  value.  All  writers  agree  that  the  Sfiecies  of  the  groap  are 
most  clostdy  relate<l,  and  that  the  n-lations  are  clo.ser  than  they  api)ear.  We  think,  with  Doctor 
iroode,  and  Jordan  and  F«jwler,  that  the  sha}K'  «if  the  carai>a4-e  affonis  the  most  reliable  guide  to  the 
arrangement  of  the  si>eeies  of  the  L'enus.  and  we  tind  it  rlitUcult  to  define  more  than  2  genera  in  the 
(aiaily,  unless  we  assign  generic  rank  to  each  of  tlu*  leading  sections.  In  Jafian  li  of  these  sections  are 
representee!,  TtirtjMjmn:*,  Lwtorin,  and  (Hmrini,.  The  remaining  4,  RhinemomitSf  i.^haphntM,  Lcuiophryit, 
and  ArnnthoMrtirion  are  all  l>a.^*(l  un  .'>-ani;le4l  H{iecit^.  a  tyi>e  confined  to  the  West  Indian  region  and 
taken  as  a  distinct  genus,  LAwtuphni*,  l»y  us  in  our  Fishes  of  North  and  Middle  America. 

(fatracion  Linnaeus,  Sfst.  Nat.  10th  i-d..  dat),  17>  imaiiy  I'lK^t.'ie^;  first  restricted  by  Swalmon  to  4-aiigled  fonna,  c«6inr« 

taken  M  type). 
7'frtMomii«  Swainson.  Claam.  Fii>h.«  ii,  323, 1839  iturrihiif). 
Cibutiom  Kaup,  Wiegmann's  Archiv  Natur.  1S.V>.  215  irnhirmn. 

a.  Ventral  furface  of  carapace  without  fipoti*;  anterior  opening  of  carapace  broad,  greater  than  orMt. 

h.  Sidcffof  body  with  golden  spots sete,  p.  412 

bb.  Sides  of  body  entirely  without  fcpots ooAanulf,  p.  443 

<m.  Ventral  surface  of  carapace  with  small  bluish  white  spotx  or  reticulatioos;  anterior  opening  of  caiapaoe  narrow,  its 
width  less  than  orbit fenl^ptfaMMMi.  p.  44S 
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364.  0«tr»cion  •ebw  Blefker.     ".Vdn.''     Fift,  195. 

Head  3.75  in  lengtli;  depth  3;  eye  2.6  id  head;  snout  1.2;  interorhital  1.2;  D.  9;  A.  9;  P.  10;  C.  10. 

Body  4-Bided;  back  slightly  rounded;  interorhital  Art;  profile  lietore  eyes  Btronply  convex,  fr^ni 
there  to  tip  of  snout  straight  or  slightly  concave  in  sinall  examples,  forming  a  reentrant  anirle  in  larper 
individuals;  side  of  body  concave;  ventral  surface  slightly  convex,  itf  sides  unilormty  i'ur\'e<l,  lesn  tui 
posteriorly,  the  width  at  middle  one-fourth  greater  than  hcatl,  its  length  2.6  limes  head;  wi<lth  of 
dorsal  surface  1.2  times  head;  depth  of  side  I.^S  In  head;  preorbital  1,6  in  heati;  carapace  entirely 
without  spines;  2  plates,  posterior  to  dorsal  Hn  and  1  behind  anal  Hn:  anterior  opening  nf  carapace 
moderate,  its  greatest  width  1.8  in  interorhital;  greatest  width  of  posterior  opening  1,0  in  interorhital : 
caudal  peduncle,  measured  along  middle  of  side,  eiiiial  to  snout;  pet-toral  short,  broad,  ii»i  length 
equaling  interorbiul  width;  dorsal  shorter,  the  distal  edge  somewhat  ohlii|ue,  length  of  rays  1.2  in 
interorhital;  anal  fin  shorter,  the  rays  1.3  in  interorhital;  ■■audal  long,  roundeil,  its  Ipngth  equaling 
greatest  interorhital  width  or  length  of  head. 

Color  in  life,  dark  blue  or  black  on  Imi'k,  belly  dark  blue;  a  lighter  patch  1>elow  eye:  an  irregular 
golden  band,  nearly  as  broad  as  eye,  ai-row  top  of  head  l)etween  (he  eyer";  liai'k  covereil  with  many 
small  round  white  spots,  uuifurm  in  size  and  uniformly  distribuied;  side  with  golden  s|>ot.-':  caudal 
peduncle  black,  with  one  or  more  rows  oJ  golden  spots  on  each  side  and  white  dots  on  dorsal  surface; 
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axil   blue;  -flns  dusky,  posterior   half  of   caudal   ligliter;   iris  white,   with   orangi'  ^iMitH.     Different 
specimens  show  considerable  variation  in  color,  some  lieing  di-ciileilly  dark  blue,  olhern  black. 

In  alcohol  the  general  ixilor  becomes  dirty  brownish,  the  spots  hluivh  while;  thf  Instl  [M>rtion  of 
caudal  blai'k,  the  dii-tal  jwrt  yellowish  white;  anal  and  pectoral  pale  yellowish  while,  each  cnwsed  by 
1  or  2  darker  Iwrs;  base  of  pet-toral  dark  brown;  the  orange  stripe  acr(»is  interorliilal  jiale  ■lu.aky. 

The  Bureau  has  recently  received  from  Mr.  Bemdl  5  specimens  of  this  s]iei-ies.  :{.;{  to  4.7  inches 
long.  These  differ  in  no  way  from  specimens  collected  by  Doctor  Jonlan  in  Saniiia.  Two  exaniples 
have  the  ventral  surface  without  spots,  while  2  others  have  the  same  area  spotted  like  the  kick.  In 
1  specimen  the  spots  extend  inwant  along  the  eilges  of  the  ventral  Mirfsce  of  the  carapace.  Some 
have  the  caudal  peduncle  with  spots  only,  while  others  have  elongate  white  l>aiids  of  irn'guliir  ^ha]K>, 
no  two  Ijeing  alike  in  this  respect.    The  lui^cest  individual  has  a  transverse  while  Imnd  lietwecii  t  hi' eyes. 

This  is  the  most  abundant  species  among  the  Hawaiin  IslandH,  although  not  rc|irc:-entcd  in  uur 
collection.t  by  many  specimens.  Doctor  Wooii  obtained  I  example,  the  All/nlroioi  i'  in  IMIMI.  I>i«-tiir 
Jenkins  1  (the  type),  and  1  was  secured  by  us,  all  at  Honolulu.  The  Allmlroiu  found  it  at  I'miko  Ray, 
Hawaii.  There  are  2  specimens  from  Honolulu  in  the  Cahfornia  .\cademy,  anil  we  have  examiniil  a 
specimen  collected  by  Snotigrass  and  Heller  at  (.'lipperton  Island.  The  species  was  alwi  found  by 
Doctor  Jordan  at  Apia  where  it  Is  known  as  Moamoa  Samaiiama. 
1.  Gen.,  XXIV,  »!.  lab.  6.  iig.  13,  Bait  Indici. 


fMraflon  fftai  Bleeker,  Vvrh. 

f  O^aeiim  bomhifr<m»  KoLlpnl,  Ann.  Scl,  Nat,. 

Otmdm  'vmnrun  Jenkins,  Bull,  t!,  B,  Fi«h  Ct 

Coll,  O.  P.  Jenkins)',  OUa..  1902  (.'<ept, 

HaWHll). 
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866.  Ostracion  oahtieiiaiB  Jordan  &  Evermann.     ^^MonmoawaaJ*^    Plate  51. 

Head  3.9  in  lenf^tb;  depth  2.9;  eye  2.9  in  head;  mout  1.2;  preorbital  1.6;  inteiorfoital  1;  D.  9; 
A.  9;  P.  10;  C.  10. 

Body  4-flided;  dorsal  eide  of  carapace  evenly  convex,  its  greatest  width  one-foarth  greater  than 
head;  fartenil  donal  wanliKm  not  trenchant,  slightly  convex  anteriorly,  then  evenly  convex;  snoat  blnnt, 
the  anterior  profile  ascending  abruptly  then  strongly  ('r>nvex  in  front  of  eyes;  interorbital  space  nearly 
flat;  cheek  flat;  side  of  body  concave,  its  width  alx»ut  e<)iial  to  head;  ventral  keel  pronunent,  evenly 
convex;  ventral  surface  nearly  flat  posteriorly,  but  little  cn^nvex  anteriorly,  its  greatest  width  1.4  times 
length  of  head,  its  length  just  twice  its  width;  gill-opening  short,  not  exceeding  two-thirds  diameter 
of  eye;  least  width  of  anterior  opening  of  carafxaoe  1.75  in  interorbital.  or  1.5  times  diameter  of  orbit, 
the  depth  nearly  twice  orbit;  mouth  small;  teeth  rieh  bmwn;  least  depth  of  posterior  opening  of 
carapace  much  less  than  width  of  anterior  o]>ening.  oiiiialing  distan<*e  from  lower  edge  of  preorbital  to 
pupil;  length  of  caudal  peduncle  less  than  that  of  head,  it.^s  «lepth  2.2  in  its  length;  no  spines  any  where. 
Dorsal  fin  high,  its  edge  obliquely  roun«le<l,  it''  length  l.:{  in  head;  anal  similar  to  dorsal,  the  edge 
rounded,  its  length  1.2  in  dorsal;  caudal  slightly  mundeil.  its  rays  nearly  equal  to  head;  pectoral  with 
its  free  edge  oblique,  the  rays  successively  shorter,  length  of  lin  e»|ual  to  height  of  dorsal. 

Color  in  life,  dark  brown  with  bine  tinges:  interorlutal  space  showing  more  or  leas  golden;  small 
whitish  spots  profusely  covering  entire  dorsiil  snrfare:  no  spots  on  side  of  body  or  on  face;  no  spots  on 
ventral  surfoce,  except  a  faint  one  of  a  >lig!itly  darker  color  than  general  gray  color  of  sorfaoe;  one 
longitudinal  row  of  golden  spots  on  each  side  of  n|>i>er  {>art  of  caudal  })eduncle  from  carapace  to  base 
of  caudal  fin;  pectoral,  anal,  and  dorsal  tins  with  transverse  rows  of  faint  sp<:)ts;  caudal  bluish  black  at 
base,  white  on  posterior  half:  a  bn»ad  light  or  y«'llo\\  i-h  an-a  Udow  eye:  iris  golden. 

Color  in  alcohol,  rich  brown  alM)VP,  tin*  >ides  darker.  an<l  the  ventral  surface  paler,  brownish 
about  margins,  dusky  yellowish  within:  entire  hack  with  numerous  small,  roundish,  blmsh -white spots; 
upper  half  of  caudal  peduncle  with  similar  Imt  larger  sfwits:  forehead  and  snout  dark  broWn;  lips 
brownish  black;  cheek  dirty  yellowish:  sid^-^  and  ventral  surface  wholly  unspotted;  base  of  caudal 
blackish,  paler  distally,  the  dark  extending  tartiicst  on  outer  rays:  other  tins  dusky,  with  some  obscnre 
brownish  spots. 

This  species  is  relate*!  to  f).  M*h:,  Bleeker,  from  which  it  differs  in  the  smaller,  more  nnmeroos 
spots  on  back,  the  entire  al>sen<>?  of  spots  on  side,  the  smaller  size  of  the  spots  on  the  caudal  peduncle, 
and  the  brighter  yellow  of  the  siilM^)rbital  region. 

The  type  and  1  cotype  were  obtained  by  us  at  Honolulu  where  other  specimens  were  later  collected 
by  the  Albatronn.     One  example  was  ohtaine*!  by  l>«>ctor  \ViM>i.     Our  specimens  are  5  to  6  inches  loi^. 

Ottraeion  oahuenH*  JordATi  &  Evermann.  Bull.  I.  s.  Fi-h(  onim..  XXII.  1902  <.\pril  11.  1903 1.  200,  Honolulu  (type.  No.  5O06S, 
r.  8.  X.  M.):  Jenkins,  op.  on.  irJept.  'J8.  19(0..  4*»7:  .^^nyder.  op.  tit.  (.fan.  19.  1904 1.  53S. 

366.  Ostracion  lentiginosum  BlfM-h  «k  Schneider.     '*Oopaknku.^* 

Head  4  in  length;  depth  3:  eye  2.S  in  head:  snout  1.25;  preorbital  1.9;  interorbital  1.2;  D.  9, 
sometimes  7;  A.  9;  C.  10;  P.  10. 

Body  4-sided;  dorsal  surfa<v  mofierately  roundeil,  the  lateral  dorsal  angles  not  sharp,  nnifonnly 
convex,  except  at  extreme  anterior  and  j>osterior  ends,  where  each  is  slightly  concave;  greatest  width  of 
dorsal  surface  one-fourth  greater  than  len^^h  of  head,  then'  l»eing  10  hexagonal  plates  in  a  transverse 
series;  3  platen  posterior  to  dorsal  tin;  side  (v»ncave.  its  jrreatest  depth  about  1.2  in  head;  ventral  sur- 
face evenly  convex,  its  sides  uniformly  curv^nl,  its  jrreatest  wi<lth  1.6  times  length  of  head,  its  length 
3  times  head,  about  10  plates  in  a  transverse  series,  one  plate  Ix^hind  anal  fin;  anterior  opening  of  car- 
apace narrow,  its  greatest  width  le«s  than  orbit;  mouth  small,  the  teeth  brown;  anterior  doreal  profile 
concave  to  front  of  eyes,  then  strongly  convex;  interorbital  nearly  flat;  least  depth  of  posterior  open- 
ing of  carapace  equal  to  width  of  anterior  opening,  its  greatest  width  a  trifle  greater  than  depth  of 
preorbital;  length  of  caudal  peduncle e(|ualing  head,  its  depth  2  in  its  length;  dorsal  fin  high,  its  rays  1.6 
in  head;  anal  similar,  equally  high,  its  distal  edge  rounded;  caudal  broad,  rounded,  its  length  nearly 
equaling  that  of  head;  pectoral  with  its  distal  edge  oblique,  the  longest  rays  about  as  long  as  caudal. 

Color  in  life  of  an  example  (No.  03527),  3.25  inches  long,  gray,  covered  all  over  carapace  on  all 
sides,  including  head,  with  small  white  spots;  similar  spots  all  over  caudal  peduncle  and  on  baaal  half 
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of  caudal  fin;  poeteriorly  the  spots  have  a  tinge  of  blue;  sjwts  on  head  very  small,  tluKse  [)osteriorly 
larger,  but  none  nearly  so  large  as  pupil;  dorsal,  ventral  and  peirtoral  lins  transparent. 

Color  in  alcohol  dark  brownish  black;  back  and  sitles  profusely  covered  with  sniall,  round,  or 
stellate  bluish  wliite  spots,  uniformly  disposed;  ventral  surface  jmler,  the  lighter  siM)ts  and  markings  dis- 
posed to  run  together,  forming  reticulations;  chet*k  with  few  or  no  sjjots;  caudal  i^ednncle  brown,  with 
somewhat  larger,  round,  or  oblong  blaisli  white  spots;  bast^  of  dorsal  black,  the  lin  dusky;  has*'  of 
anal  pale  brownish,  with  a  few  small  white  siKjts,  the  \ysLtw.  of  the  rays  with  a  brown  line,  the  fin 
dusky;  caudal  dark  at  Ijase  with  a  few  white  spots,  the  distal  portion  imler;  ventnils  <lusky. 

This  is  a  species  of  wide  distribution,  having  bi»en  recorded  from  the  Indian  Ocean  and  ArchiiH'lago 
an<i  from  various  places  in  the  tropical  Pacific.  Steindachner  ha<l  1  exami>le  from  Honolulu,  Jenkins 
has  2,  and  we  have  5,  all  frr)m  the  same  plac^e.  Others  were  obtained  by  the  Alhutrona.  Jenkins  also 
liad  1  from  Ililo  and  there  is  1  from  Hilo  in  the  California  Academy. 

Ostracion  leiUiffiuosutt  Bloch  &  Schneider,  Syst.  Ichth.,  501,  IWl,  Isle  of  France. 

OmtracUm  pundatus  Bloch  &  Schneider.  Syst.  Ichth.,  501.  1801;  Steindachner,  Denlu;.  Ak.  Wi**.  Wien.  LXX,  VXO,  M7 

( Honolulu) . 
Oatrucion  indrcLijn»  Shaw,  (Jen.  Zool.,  V,  428,  pi.  172,  1804. 
CHIuttion  puHcfatut,  Kaup,  Arch.  NatufKeHc^h..  XXI.  1855,  216. 
OistracMu  (Oi^rfurion)  puMUUtu*,  Bleeker,  AtlaM  Ichth.,  V,39,  pi.  202, 11^.  4, 1865  (Tenmtc:  AuiboyuH:  (Vram;  Baiida  (Ncira); 

Letti;  New  Guinea;  Mauritius:  Tahiti:  New  Holland). 
Ottrar  ion  lent  iffinomm,  Jenkins,  Bull.  U.  S.  Fish.  Comm.,  XXII.  1902  (Sept.  Ti,  1903),  4X7  (Honolulu);  Snyder,  op.  cit.  (.lau. 

19,  1904),  535  (Honolulu). 
Ostracion  punctatum,  Smith  &  Swain,  Pioc.  U.  S.  Nat.  Mus.,  V,  1882, 140  (Johnston  Island). 

Oenai  201.  LACTOSIA  Jordan  ft  Fowler. 

This  genus  agrees  with  OMnwion  in  having  the  carapace  4-angUHl,  but  differs  in  havinjj  strong 
spines  in  front  of  the  eyes  and  a  pair  terminating  the  ventral  keels;  a  mcnlian  dorsal  spine  is  some- 
times present. 

hictoria  Jordan  &  Fowler,  Troc.  L'.  S.  Nat.  Mus.,  XXV,  1903,  278  {(^trnutui<). 

a.  Ventral  portion  of  carapace  not  translucent;  no  spines  on  dorso-luteral  crest  isisterior  to  the  orbit srhh  mm*  ri,  p.  144 

aa.  Ventral  portion  of  carapace  translucent;  spines  on  doreo-lateml  crest  iK>sterior  to  the  orbit t/ohtHton,  p.  1 45 

367.  Lactoria  schlemmeri  Jordan  &  Snvder.     IMati^s  r)2  and  rh\.<' 

Head  measured  to  gill-opening,  3.7  in  length  to  Iwtse  of  caudal;  dejUh  2.3;  eye  2.7  in  head;  snout 
4.6;  I).  9;  A.  9. 

Anterior  pn)file  of  head  very  steej),  interruptiMl  by  a  constriction  one-third  of  <listancc  between 
tip  of  snout  and  middle  of  interorbital  space;  interorbital  spa<'e  V-shaped,  when  vi«*wetl  from  lH*f(»re, 
the  depression  extending  almost  to  a  level  with  upiK»r  edge  of  pui>il;  carapiu-c  with  5  ridges,  the  dt>rsjil 
ridge  scarcely  evident,  with  a  large  spine  located  midway  In'tween  tip  of  snout  and  base  of  cau<lal  lin; 
dorso-lateral  crest  with  3  si>ineSf  the  anterior  projecting  upward  and  forward  from  the  orbit;  the 
posterior  located  slightly  Iwhind  middle  of  dorsal  spine,  midway  iK'tween  anterior  edge  of  orl)it  and 
posterior  end  of  carapatHV,  the  nuHlian,  which  is  small  and  weak,  locattnl  somewhat  nearer  to  the 
orbital  than  the  iKjsterior  spine;  ventro-lateral  ridge  with  4  spines,  the  first  very  small,  the  second 
larger,  located  below  dorsal  spine,  the  jxisterior  one  projecting  backward,  the  distance  In'tween  it  and 
the  one  of  the  op|)08ite  side  equal  to  distance  lK»tween  center  of  pupil  and  dorsal  spine;  ventral 
surfatre  of  carapace  convex,  a  slight  nuHlian  depression  extending  from  breast  to  anal  fin;  plates 
granular,  except  10  or  12  in  the  region  posterior  to  pectonil  fin,  e^ch  with  a  centnil  granuh'  usually 
largt»r  than  the  others. 

Dorsal  fin  hx?ated  midway  Iwtween  dorsal  spine  and  end  of  carapatn.';  base  of  anal  fin  occupying 
most  of  the  space  between  vent  and  end  of  carapace;  i)ectoral  just  behind  vertical  through  i>osterior 
edge  of  orbit. 

Dorsal  portion  of  l>ody  dusky  with  small  dark  sjwits  scattere<l  over  snout  and  back;  ventral  half 
of  («raj)a<'e  translucent  with  zigsuig  dusky  bars  along  the  region  of  crest,  the  color  following  tin* 
verticjil  sutures  IwtwtHjn  the  plates;  thniat  and  breast  with  scattered  dusky  spots  somewhat  smaller 
than  pupil. 


aOstracioit  achlemmrri  on  plate. 
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Thia  ppecies  la  cloeely  rclaieil  to  /,.  •liiiiihiiiiin. 
Cuiiii>are<l  uilh  Jajwinese  i'xuiii|ili's  it  liifffrs  in 
iiiitiilKT,  there  l>eiii);  2  on  llic  ilfirwii-laliTal  riili 
tlie  other  betnefn  the  (oniier  am!  llie  urbiliil  s|i 
of  llie  veiitro-Utecal  ri'lp;  and  limaiier  near  i lit 
(rraniilar.  The  iinly  Ilawiiiiaii  turni  with  «1il<'Ii  it 
thw  spei'iea  tlie  ventral  imrlioii  of  llir  riiniiiinv  is  r 
pnijeel  in  a  more  horizontal  ilireitiori.  ari'l  tiii'r>'  !ii 

One  specimen.  4.13  inches  liini:.  fri)iii  ljiy-;iii  Isl; 
thesperiefl  in  named.  Ty|"t'  So,  K44(l.  STiLiiinril  Iriiv 
lAirt'iri'i  irklemmiTi Jortlnit  A  ^ItyU-T.  I'm. .  y  ~  S-.a    \ln- .  XX 


388.  Xiactoria  galeodon  ,)< 


D.  i);  P.  11:  A.  > 

Carai>afe  4-sicliii 

slijihtlv  upward;  a  si 

middle  nt  Urk  wllii 


»  {llliH-h  &  S<'hnei<ler),  of  Japan  and  the  Eaiit  Indies. 
Iiavinp  the  i<{iineii  l>etter  tleveloped,  and  in  ^;reater 
»'.  1  of  wh^i-h  if  oppOHite  the  Ui^  niedUn  spine, 
Ini':  Hl^^  in  hHvinti  the  carapace  dee|ier  in  the  rej^on 
■  anal  Mil.  and  the  plates  posterior  to  the  pectoral  lees 
1  it  tiiijxht  lie  eimfiiped  ia  L.  galroduu  Jenkina.  In 
is  n<il  translucent,  the  orbital  spines  are  loD^r  and 
-!■  iire  111)  spines  on  the  iluriKi- lateral  crest  poel«rior  to 

■'illeotiil  hy  Mr.  Max  Schkmmer,  for  whom 


n>nt  of  eyes,  their  direction 
■i»intal  and  not  divergent; 
1  pusterior  border,  slightly 


pn>jectiiiir  liiuk«;lril.  ami  ri-.iiLlp|iii>;  a  >li!ir 
lat-THl  aiiirli-s  liiiU-  .-..nvrx.  th<-  \:-mt:\\  :ir...'l 

liin>rilnilin»l  inediiiii  .■^■rie:'.  7  in  traii-vir-i'  ^c 
Color  in  al.'olii.l.  diriy  >,-llo»i-ti  m-  ,.\h 

l>lacki>ihart«;  vcntml  siiriaci' yl'M.A^I-ll. 

This  s|)e<-ies  is  closfly  ri'latcd  to  llir  KaM 

which  it  is  readily  ilistiiisnislu-'l  by  (In-  ciitir 

the  longer  and  straighti-r  fronlal  and  vciilnil 

A  single  example  nm'  olitaini'il  at  Ilonoli 
three  xtnall  epeeimens  I  li>  l.:{  inches  long. 
I>y  Andrew  tiarrell,  preserveil  in  Hilo,  the 
drawing!  made  at  Kaihia  liy  Miss  l>misi-  Kim 

The  MMfiiiu  obtained  several  sjiccinieiif 


A  Schneider. 


I  JpiikiiiK.  EKill.  l 


i.  Fisl 


hori.  the  anterior  profile  concave;  dorsal 
L'  convex,  ]'J  plates  along  its  ed^  from  snout  to 
Its  iniitillc:  ventral  surface  with  11  or  12  plates  in 

almve;  niiildle  of  wide  with  a  large  oblong  dark  or 

spei  ii^s.  L.  ■linpluiiiuni  (Bloch  &  Schneider),  from 
ce  of  tiieilian  opines  on  the  lateral  ventral  keel,  by 
the  character  of  the  dorKal  spine,  and  the  opaque 

W!t  liy  l>oi'tor  Jenkins,  and  our  collection  contains 
II  Ilili).  We  have  also  examined  a  painting  made 
icn  having  lieen  taken  at  Kailua;  also  a  colored 

Ix>s  Angeles, 
mlnlii  from  the  stomach  of  a  Coruphrna, 

iSi-i-l.  •^.  iva),  iKl.  Og.  M.  Honolulu  (lypf.  No.  50717.  I'.  S. 
XX.  I'JUO.  .117  (Laysui  BDd  Banil):  probablr  not  of  Blocb 
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Oenai  202.     A&ACAHA  Gray. 

This  genus  differs  from  OstracUm  in  having  the  carapace  6-angled  and  open  behind  t  he  anal  fin.  The 
species  vary  in  fonn  almost  as  much  as  do  those  of  Ontracion.  In  Aracana  proj)er  there  are  spines 
over  the  eye,  and  the  abdomen  is  crested,  while  in  Apoplocaprosihe  back  and  belly  are  crested,  but  no 
spines  are  present  anywhere. 

The  single  Hawaiian  species  of  this  genus  is  fully  described  in  Section  II. 

Aracana  Gray,  Ann.  Nat.  Hist.,  I.  1838,  110  (aurittis). 
Acerana  Kaup.  Wit^^ann's  Archiv,  1855,  219  {auritus). 
Capropygia  Kaup,  op.  cit.,  220  (unistriata). 
Kentocaproi  Kaup,  1.  c. 
AnoplocaproB  Kaup,  op.  cit.,  221  {ffrayi). 

Group  CIRRHITOIDEI.— The  Cirrhitoid  Fishes. 

This  group  agrees  with  the  Percoidea  in  most  respects,  the  chief  external  difference  being  in  the 
form  of  the  pectorals,  which  have  broad,  procurrent  bases,  as  in  the  S<'orpiJtrnd(r,  the  lower  rays  l)eing 
unbranched  and  more  or  less  thickened.  Its  relations  doubtless  lie  with  both  Percidie  and  Scor- 
psenidx.    One  family  is  represented  in  Hawaiian  waters. 

Family  LXXXIII.  CIRKHITID^. 

Body  compressed,  oblong,  covered  with  moderate  scales,  which  are  cycloid  or  ctenoid;  lateral  line 
continuous,  concurrent  with  the  back,  not  extending  on  caudal;  mouth  low,  terminal,  with  lateral 
cleft;  eye  lateral,  of  moderate  size;  premaxillaries  protractile;  maxillary  narrow,  not  sheathed  by 
preorbital;  teeth  small,  pointed,  occasionally  w*ith  canines,  sometimes  present  on  vomer  or  palatines; 
cheek  without  bony  suborbital  stay;  branchiostegals  3  to  6,  usually  6;  gill-membranes  separate,  free 
from  the  isthmus;  preopercle  serrate  or  entire;  opercle  unarmed;  no  spines  or  serrations  on  i)oncs  of 
cranium;  dorsal  fin  continuous,  long,  the  spinous  and  soft  parts  sul)equal,  the  spines  not  depre-ssible 
in  a  groove;  soft  dorsal  low;  spines  rather  low  and  strong;  pectoral  fin  short  and  broad  as  in  the 
Cotiidx;  lower  half  of  fin  with  its  rays  simple  and  generally  stout;  the  membranes  <lo(»ply  inoise<l; 
ventral  fins  thoracic,  but  considerably  behind  root  of  pectorals,  the  rays  I,  5;  air-bladder  larj?e  and 
complicated  or  wanting;  pyloric  caeca  few;  vertebra?  10  f  16  =  26;  skull  very  compact  anrl  solid. 
Carnivorous  fishes  of  the  warm  seas;  genera  10;  species  40;  apparently  really  allied  on  the  one  hand 
to  the  Serranid IE,  with  which  group  Dr.  Boulenger  finds  that  the  skeleton  has  much  in  coninion;  on 
the  other  hand  they  show  affinities  with  the  Scarpamidie.  Through  such  forms  as  these  the  great 
group  of  Loricati  or  mail-cheek  fishes  may  be  connected  with  their  perch-like  anci^stors.  Tliis  family 
is  represented  in  American  waters  by  one  genus  (Cirrhitu)*)  with  2  species,  andjn  the  Hawaiian  Islands 
by  4  genera  and  about  7  species. 

a.  Dorsal  with   18    spines;   body  greatly  elevated   anteriorly,   the   nape   trenchant:    body  greatly  (•«)mprf«'st'd 

CfuUodartijlus,  p.  446 
aa.  Dorsal  with  10  to  12  spines;  body  not  elevated  nor  greatly  compressed. 

b.  8nout  long  and  pointed,  3  in  head Cirrkitiddta.  p.  447 

hb.  8nout  not  especially  long,  more  than  3  in  head. 

c.  Teeth  on  palatines  wanting:  scales  on  cheeks  as  well  as  on  body  large , Paran'rrh  itr  n,  p.  448 

ce.  Teeth  on  palatines;  scales  on  body  large,  those  on  cheeks  small Cirrhitui?.  p.  451 

Oenai  208.  CHEILODACTTLUS  Lao^pMe. 

Body  greatly  elevated  anteriorly,  the  anterior  profile  rising  abruptly  from  occiput  to  origin  of 
dorsal  fin;  nape  trenchant,  back  very  greatly  compressed,  the  body  tapering  rapidly  po^eriorly; 
anterior  dorsal  spines  long  and  strong.     Several  species,  only  one  known  from  the  Hawaiian  Islands. 

CheUodactylu9  Lac^pMe,  Hist.  Nat.  Poiss.,  V,  xix,  6, 1803  {JatcUMut). 


>5fe 
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369.  Cheilodactylus  vittatus  Garrett.     '' Kikakapu.''     Plate  54. 

Head  3  in  length;  depth  2.H;  eye  3.2  in  hea^I;  D.  \\  iii,  29;  A.  iii,  7;  scales  11-63-12. 

Boily  greatly  conipre8^e<i,  anteriorly  greatly  elevate*!,  the  profile  rising  nearly  vertically  from 
posterior  line  of  orbit  to  origin  of  dorsal  tin,  from  which  point  it  descends  in  a  long  low  curve  but 
slightly  convex;  na|)e  trenchant;  hea<l  nifKlerate;  snout  not  produced;  mouth  small,  little  oblique; 
maxillary  sitarcely  reaching  orbit;  lower  jaw  slmrt,  included;  preopercle  entire;  eye  moderate  or  large, 
entering  anterior  profile;  nostrils  rnuiid,  close  to  eye,  the  anterior  with  a  small,  branched  filament; 
fins  well  developed;  origin  of  dorsal  over  posterior  e<lge  of  orbit,  itri  base  covering  nearly  entire  length 
of  body;  first  dorsal  spine  very  slujrt.  s*'coii<l  soiuewhat  longer,  third  very  long,  nearly  equaling  head; 
fourth  and  fifth  dorsal  spines  both  a  little  sln»rter  than  third,  about  1.4  in  head,  the  other  spines 
progressively  shorter;  e<lge  of  soft  dorsal  marly  strai^'ht,  the  rays  about  equal  in  length,  a  little  greater 
than  snout  or  about  ecjual  to  last  dorsal  spine:  caudal  dc^eply  lorke<l,  the  lobes  pointed;  anal  spines 
short,  the  anterior  spines  produced  souicwhat.  e<jual  i(»  snout  and  eye;  ventrals  reaching  past  vent^ 
their  length  1.6  in  head;  |r>ectoral  lont:,  the  lower  rays  produced,  nearly  equaling  head;  scales  rather 
small,  firm  and  smooth;  head  defisel\  eo\ere.l  with  much  stualler  scales;  scales  of  breast  very  small. 

Color  in  life,  accordintr  t<>  (iarretl.  .:ra\  i>li  sihery,  ornamented  ^\ith  5  oblique  blackish  brown 
bands  disclosed  as  follows:  one  from  shout  to  marj/in  of  j.reo|»ercle;  the  second  from  eye  across  cheek 
to  base  of  p)ectoral  fin,  whi<'lj  it  in\di\e>;  th*-  third,  which  passes  over  the  occipital  region,  extending 
downward  and  backward  to  axil  of  {.ectMral;  the  fourth  and  hmadest  from  origin  of  dorsal  downward 
and  backward,  widening;  in  its  deseent  and  passin*:  beneath  the  abdomen  under  the  ventral  fins;  a 
fifth  beginning  at  the  tip  of  fourth  d<.r>al  >pine.  p:i>>inL'  downward  and  backward,  reaching  back  at 
base  of  seventh  spine,  and  mntinuinL'  chirtiy  on  side  to  caudal  pe«luncle,  partly  crossing  lateral  line 
under  about  twelfth  dorsal  ra\  ;  within  ilii-  dor>al  hand  are  M  irre<:ular  pale  or  whitish  spots;  caudal 
pe<luncle  with  a  lar^'e  hlacki-h  >\>*<\  near  the  middle  and  J  smaller  ones  at  base  of  caudal  fin;  oper- 
cular flap  and  snout  tinu'ed  with  oraiiir'-  red:  interorhital  with  2  transverse  brownish  red  bands;  dorsal 
fin  anteri<jr  to  tilth  Mack  hand,  white;  soft  portion  of  .Inrsal,  caudal  and  anal  light  yellowish,  the 
caudal  IoIk's  tip|»ed  with  Mackir-h  l»r<>\\n;  pectoral  ••ranu'e-red;  ventrals  deep  blackish  brown;  iris 
yellowish  silvery.      In  alcoh«»l  the  'jeiieral  pattern  of  coloration  holds. 

The  above  description  is  l.a>ed  ujh.m  a  specimen  al>out  t>  inches  long,  taken  at  Honolulu  some 
years  ago  by  Doct(jr  Ko>en'-tern,  of  San  Francisco,  afid  now  in  the  California  Academy  of  Sciences. 

The  species  is  an  extrem(*l\  ra»«-  miu-.  It  was  descril>ed  originally  from  Honolulu,  by  Garrett, 
his  type  l>eing  a  specimen  7  in*  lies  Ioul',  the  present  location  of  which  is  unknown.  It  is  probably  not 
in  existence.  The  description  and  cnlnied  plate  in  (iunther's  Fi.'^'he  der  Sudsee  were  based  apon 
Garrett's  des<*ri{»t ion  and  sketch.  .\  >econd  examjile,  ^  inches  lon^,  wa.«  obtained  by  Professor  Schau- 
insland  at  Honolulu  in  IS'^fi,  and  discriKed  )»y  l)o«tor  Sti*indachner.  Recently  we  have  received  from 
Mr.  Bemdt,  at  Honolulu,  2  other  examples  mucli  lanjer  than  either  of  those  previously -known.  They 
measure  6.9  and  9.7  inches,  and  with  the  specimen  in  the  California  Academy  of  Sciences  and  the 
one  in  the  Museum  at  X'ienna  seem,  tlnrefore,  to  he  the  only  known  examples,  and  are  probably  the 
only  representatives  of  the  specie>  extant. 

ChcUodactijlui'  rittatH<  ijiirrtu.  Pnw  <itl  A<    N;it  s.  i    III,1>mh[  ..laiiuary  4..  103,  Hawaiian  Islands;  Jenkins,  Bull.  U.S.  Fish 

Comm..XXlI.  l'«»2  •  >«.'pi.  J.l  I'.nci,.  !>»'.<    II. .n.. lulu:  cull.  I>r.  KosciiNtern  i. 
Cheilodariyl  us  I'ittatuf  J  tunihi.'r.  Fi-<  h«  <hr  >m>\^k>-.  III.  7:i  pi    >!   titr   B.  1S74  i. Sandwich  Islands;:  Steindachner,  Denks.  Ak. 

Wis$>.  Wien.  LXX,  I'JKJ.  VM.)  ■  Honolulu 

Oenas  204.  CIRRHITOIDEA  Jenkins. 

No  palatine  teeth;  teeth  on  vomer;  jaws  with  narrow  band  of  small  canine-like  teeth;  intermaxil- 
lary denticulate;  preopercle  tinely  toothed;  dorsal  single,  of  10  spines  and  12  rays;  5  rays  of  pectoral 
simple,  lower  rays  of  pectoral  elongate,  l.s  in  head;  snout  sharp,  poii*ted,  Sin  head.  This  genus  is 
allied  to  Oxycirrhites  Bleeker,  from  which  it  differs  chiefly  in  the  shorter  snout. 

CinrAtfoMfea  Jenkins.  Bull.  U.  S.  Fish  Comm..  XXII,  1902  ^.Sfpt.  23,  1903j,  48y  {biinacula). 
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870.  Cirrhitoidea  bimacula  Jenkine.     Fik-  197. 

Head  2.S  in  kngth;  depth  3;  eye  4.6  in  heail;  xnoiit  :{.H;  maxillary  2.7;  D.  x,  12;  A.  iii,  li:  ecalea. 
3-37-7. 

Body  short,  ileep,  and  ponipreesed,  the  dorsal  profile  strongly  arrheil  from  tip  of  pnout  io  liaw  of 
fint  dunul  Hpiiies;  back  very  narrow,  trenchant;  ventral  outline  nearly  Htraiglit,  head  ralher  long, 
jioint^l;  anout  lon(t  and  [Miiuted;  mouth  modente,  Blifthtly  obliijue,  the  jawB  etgnal;  maxillary  reaching 
pupil;  jawH  with  small,  cloHe-set  canine-like  teeth,  small  teetli  on  vomer,  none  on  palatines';  preojierclc 
serrate;  opeit^le  ending  in  a  Iodk  flap;  fini;  rather  y&rff,  dorsal  Bpinen  Rlendcr,  weak,  their  length  equal 
to  dixtanre  from  tjp  of  snout  to  middle  of  pupil;  dorsal  rayo  enniewhat  shorter;  sciiiiul  anal  8pine 
longest,  about  equal  to  longest  dorsal  spine;  anal  spines  similar  to  those  of  soft  dorsal;  catidal  slightly 
roundeil;  ventrals  rather  long,  reaching  past,  vent;  i>eetor«l  moiierale,  the  miilille  rays  longesl,  alxiut 
1.2  in  heail;  scalca  rather  large,  lateral  line  complete,  l)^inning  at  up[>er  end  of  gill-opening  and 
running  a  little  nearer  ilorsal  outline  posteriorly;  srales  ou  nape,  brea^,  t'heek,  and  ojiercle. 


no.  197,— OrrAfloiiym  himifiiln  Jmltln";  from  Iht  type. 

Color  in  ^cohol,  dusky;  iKxIy  crossed  Iiy  alsiiit  7  rather  Imiati  darker  vertical  liars,  the  first  at 
origin  of  ilornal,  second  under  middle  or  spinous  dorsal,  thini  under  lieginnlng  of  sofl  clorMil.  lawt  L' 
on  caudal  i>eilunc!le;  hea<l  dusky  yellowish;  a  large  brownish  black  s|)i)t  on  opercle,  and  another  large 
round  brownish  black  si>oton  side  almve  lateral  line  and  under  [losleriortliinl  of  soft  dorsal;  (inssoine- 
what  dusky,  the  anal  darkest. 

The  alxive  description  is  l>aseii  chiefly  upon  the  ty|)e,  No.  50702,  U.  S.  S.  M.  (original  No.  27r)),  a 
specimen  2  inches  long,  obtaine<l  by  Jenkins  at  Honolulu.     One  other  specimen,  whli'h  was  taken 
OK  a.  cotype,  is  of  the  same  length  and  was  obtaineil  at  the  same  time. 
CirililU.i-lmbimaeuta  lenVloK.UnH.  t'.  N.  Fish  Comm.,  XXII,  1902  <ScpI.  ^  191)3).  4S»,  IIk- 3«.  Henolulu. 

Oanni  SOS.  FARACntBHITES  Blaeker. 
PremaxiUaries  not  produced;  some  of  the  teeth  ou  jaws  canine-like;  ti-etb  on  vomer  but  none  im 
palatines;  head  obtuse,  convex;  body  anil  heail  covered  with  large  scaler. 

This  genus  is  riose  Io  drrhil'Ui,  from  which  it  differs  chiefly  in  the  alisenii'  of  palatine  teetli  and  in 
having  large  scales  on  cheek.     Most  of  the  sixx-ies  ot  Cirrhitidir  of  Polynesia  belong  to  this  gi'iuis. 
I'Jirnnrrhilrt  Blfrker.  Verh.  K.  K,  Wt(.,  XV,  I«7.^,  5  (J<^Heri). 

a.  Iiowftl  myB  H;  body  cnnsetl  liy  «llpniallng  broad  bannl  reil  and  while fiiirim.  [■.  119 

au.  Donal  myK  11:  bod]-  Hilhniit  ivil  uid  whito  rnnwbiin. 

b.  H«iil  with  numerous  iimall  or  tine  round  spot*:  no  Urge,  hrownJuh  pcHUx'iilar  ocellus (mileti,  ['.  ir^u 

I*.  Hesd  without  raMll  ruundBpoto;  ■  Urge  brownlah,  pooloi'iiliir  ocellus arraius,  p.  V*t 
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871.  Paracirrhites  cinctus  (Giinther).     ''Pilikoa;**  ^'Oopuka-hai-hai;''  Pdapd  'a." 

Plate  LX  VIII. 

Head  3  in  len^h;  depth  2.8;  eye  4.5  in  lu>a<i;  Hiiout  3.4;  maxillary  2.4;  interorbital  5.3;  D.  z, 
14;  A.  Ill,  6;  scalefl  5-48-10;  Br.  5;  ^llrakors  12   -  5,  finely  riliate<l. 

Body  oblong,  couipreaeed,  deepest  thmu^h  Ikuh*  of  fiec'toral;  doml  outline  from  tip  of  snoat  to 
origin  of  doml  rather  steep,  straight,  themv  to  end  of  tin  evenly  slanted;  ventral  outline  slightly 
curved;  head  longer  than  deep,  coniprest^il,  HulHx>ni<';  Bnout  bluntly  pointed;  mouth  rather  large, 
nearly  horiiontal,  lips  thick,  lower  jaw  Fliyrtitly  in('lu<ie<l;  maxillar}'  reaching  about  to  anterior  edge 
of  pupil;  a  single  row  of  nmall  {.^liiv  teeth  in  each  jaw,  behind  thet*e  anteriorly  a  patch  of  small  villi- 
form  teeth;  bands  of  villiform  teeth  on  vomer  and  {)ahitine><;  |Mjf<terior  edge  of  preoperde  roughly 
serrate;  eye  high  up,  the  e>upraorbitaI  a)H>vc  line  of  anterior  pn>file;  interorbital  narrow,  concave; 
anterior  nostril  with  a  short  branche<l  tilanient  ahout  as  lonjra.*^  pupil;  iinn  rather  large,  origin  of  doml 
slightly  in  advaniv  of  ^lat^  of  iHvtoral,  the  latter  inueh  in  fniiit  of  ventral,  distance  from  origin  of 
dorsal  to  tip  of  snout  e<iual  to  tiead;  dorsal  spinei<  not  an  hi^h  as  rays,  the  fifth  or  sixth  longest.  2.1  in 
head;  base  of  spinom<  dorsal  slightly  longer  than  that  of  soft  dorsal,  the  anterior  dorsal  rays  slightly 
the  longer,  longest  1.75  in  head;  caudal  truncate;  anal  short,  its  bai^e  equal  to  snout  and  eye,  aeoond 
spine  stout  and  longest,  e<|ual  to  l»ase  of  tin,  front  rays  slightly  the  longer,  equal  to  second  spine; 
ventrals  rather  short,  scarcely  reathin*;  anal.  1.7')  in  hea«l;  i>e<'toral  long,  the  6  lowermost  rays  thick 
and  not  united  lx»yond  the  tips  of  the  shorter  rays,  l«)n^est  ray,  reaching:  Iwise  of  third  anal  spine,  1.3 
in  head;  scaler  finn,  mrxlerate.  <ycloi<i,  none  on  top  of  head  and  snout;  lateral  line  concurrent  with 
dorsal  outline. 

Color  in  life,  head  olive  hrown.  finely  verniiculated  an«l  spotteil  with  bluish  and  greenish  white, 
the  vermiculations  on  lower  part  of  »heek  and  lower  jaw  nd  and  white;  ofHjrL'le  blackish,  with  bluish 
white  spots;  nape  with  a  narn>w  iiirhter  ana.  U^hind  whirh  are  delicate  bluish  white  and  red  points 
on  a  dark  ground;  side  with  hroa<l.  white  crosshars,  alternating  with  broader  red  bars;  first  white 
crossbar  extending;  from  hase  of  third  or  fourth  dorsal  spines  to  just  posterior  to  base  of  pectoral,  this 
bar  narn.>wei»t  and  somewhat  brownish  at  up|M-r  end:  then  less  re<l  just  al)ove  lateral  line,  followed  by 
blood  red,  ending  under  middle  of  jHTtoral;  s«'cond.  third,  and  fourth  white  bars  each  with  purplish 
shade  and  each  with  an  obscure  orange  blotch  near  lower  end;  second  and  third  red  bars  brightest, 
the  sei!Ond  extendintr  from  bases  of  last  .'{dorsal  spines  to  Ita.*^^  of  third  anal  spine,  broadest  at  top, 
narrowing  gnuiually  downward:  third  red  bar  U^Lnnnin^  under  fourth  to  ninth  dorsal  rays  and  ending 
at  base  of  la>«t  anal  rays;  fourth  red  bar  crossing  ba.^'e  of  caudal  {leduncle,  its  center  splotched  with 
bla(*kish;  rest  of  caudal  {K^luncle  pale  ro>y  or  purplish;  under  ])arts  bluinh  white,  with  reddish  or 
orange  spots  and  lines,  the  latter  routined  chiefly  to  the  breast;  mendjranes  of  doml  fin  red,  blotched 
and  dotte<l  with  irrejrular  bluish  or  jzreeni>h  white  markinjjs;  edge  of  membranes  narrowly  white,  tip 
of  doreal  spines  n'«i,  a  small  black  >(MM'k  on  liase  of  first  spine;  soft  don^al  greenish  with  bluish  and 
purplish  wash,  indistinct  oranjre  or  bra>sy  spots  throu^rh  the  <vnter;  caudal  rays  purplish  or  rosy,  the 
membranes  greenish,  anal  bluish,  the  rays  brassy  >rn*en,  3  or  4  small  brassy  spots  near  the  base;  ven- 
trals similar  to  anal;  jKHtoral  i>ale  rosy:  iris  golden. 

Color  in  alcohol,  head  browni.*-h  above,  paler  bi'low,  with  numerous  fine  bluish-white  spots,  laiger 
and  more  irregular  and  most  distinct  on  lower  jaw  and  gill-membranes;  opercle  dark;  side  with  4 
broad  brownish  black  cn«*sbars,  separated  by  narrower  yellowish  white  l)ars,  the  crossbar  on  caudal 
peduncle  blackest  and  mast  distinct,  under  parts  rosy  white;  dorsal,  pectoral,  and  ventrals  uniform 
yellowish  white,  little  dusky;  caudal  and  anal  H>mewhat  dusky. 

This  beautiful  species  is  very  abundant  anions  the  Hawaiian  Islands  and  is  one  of  the  most 
interesting  and  attractive  fishei*  seen  in  the  Honolulu  market.  It  reaches  a  length  of  4  to  5  inches. 
The  (collections  contain  71  specimens,  S  from  Hilo,  the  othen?  from  Honolulu,  ranging  in  length  2.8  to 
4.4  inches.    Specimens  were  obtained  by  Jenkins,  .lordan,  an<l  Snyder,  the  AUtalrou,  and  by  us. 

Cirrhitf9/a9ciattu,  Bennett.  Zuol.  Joum..  IV.  So.  XIII.  Art.  Ill, :»,  1M2S  (Onhu):  notCuvier. 

CirrhUn  rinrtw  (iilnthisr.  Cat..  II.  73. 18M).  Hawaiian  Islands,  Madagascar,  lie  de  Frmnce;  ibkl..  Flache  der  SOdne,  If, 

72,  pl.  fO,  fig*.  A  and  B.  1874  (Hawaiian  Islands  and  Mauritius);  Stvindachner,  Denks.  Ak.  Wiai.  Wien,  LXX,  1900, 

•190  (Honolulu). 
arrkitM9/<uctatu$,  Gill,  Pruc.  Ac.  Nat.  Sci.  Phila.  1>«2.  107  (Hawaiian  Inlanda). 
Paracirrhitef  cinctwt,  Jenkins,  Bull.  U.  S.  Fish  Comm..  XXII.  1902  (Sept.  28, 1908),  491  (Honoliila):  Snyder,  op.  dt  (Jan. 

19, 1904).  527  (Honolulu). 

F.C.  B.igO»— 29 
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372.   Paracirrhites  forsteri  (Bloch  &  Schneider).     ''  HUupilikoar  ''PUih/a:'      Plate  LXVII. 

Head  3  in  length;  deptli  2.75;  eye  6.2  in  head;  snout  3.2;  maxillary  2.25;  interorbital  5.4;  D.  x, 
11;  A.  111,6;  sealefl  6-48-10. 

Bcxiy  oblong,  deepest  at  base  of  pectoral;  head  longer  than  deep,  the  upper  protile  a  little  roncave 
over  eyes;  snout  long,  blunt;  jaws  large,  powerful,  the  lower  slightly  projtn^ting;  lips  fle.»»hy;  maxillary 
large,  reaching  middle  of  eye;  teeth  8trt)ng,  2  large  canines  in  fro.nt  of  upper  jaw;  teeth  on  sides  of 
mandible  enlarged,  conic;  eye  small,  high,  in  anterior  part  of  head;  preoi)ercular  margin  finely 
serrate;  interorbital  space  nearly  Hat,  the  supraocular  ridges  little  elevate<l;  anterior  nostrils  with 
large  ciliated  flap;  spinous  dorsal  beginning  a  little  behind  base  of  pectoral,  fifth  spine  longest,  2.5  in 
head;  first  dorsal  ray  longest,  1.65  in  he^;  second  anal  spine  enlarged,  longest;  first  anal  ray  Iong(^st, 
1.8  in  head;  lower  petttoral  rays  longest,  1.5  in  head,  and  free  for  only  small  jwrtion  distally;  vcntrals 
1.75  in  head,  inserte<l  well  behind  pectorals  and  not  reaching  anus;  scales  large,  cycloid,  in  even 
series,  those  on  t<^p  of  hea<l,  snout,  and  mandible  very  minute;  small  scales  on  basal  iK»rtions  of  soft 
dorsal,  caudal,  anal,  jK^ctoral,  and  ventrals;  lateral  line  straight. 

Color  in  life,  upper  part^  of  hea^l  and  back  jmle  yellowish  olivaceous;  a  broad  paler  or  whitish  line 
along  base  of  dorsal  fin,l>elow  this  yellowish  brown  posteriorly  with  a  long  broad  black  blotch  extemling 
from  al)out  middle  of  side  under  last  3  dorsal  spines,  along  upper  edges  of  caudal  ihhI uncle  and  u|xin 
bases  of  middle  and  1  or  2  upper  caudal  rays;  beneath  this,  along  axis  of  body,  a  broad  whitish  band, 
lK>nlered  al>ove  and  l)elow  by  yellowish  brown,  the  anterior  end  with  few  n.*ddish  or  brown  spots, 
the  posterior  half  somewhat  bluish;  lower  half  of  side  with  alxmt  7  narn)w  longitudinal  orange  yellow 
stripes  separated  by  nearly  ecjually  wide  bluish  silvery  lines;  lips  and  face  with  very  bright  red  spots; 
red  and  black  siK)ta  on  opercle,  preopercle  and  Inxly  alK)ve  the  {)ectoral;  chin  and  throat  with  rc<l 
spots;  under  parts  of  head  and  breast  with  red  and  black  spots;  iris  red;  dorsal  fin  red,  the  spinous 
portion  dusky  on  outer  margin,  the  soft  rays  with  the  membranes  somewhat  dusky;  caudal  chiefiy 
red  or  rosy;  rays  of  anal  yellow,  the  membranes  dusky;  rays  of  pectoral  red,  re<l  sjuits  on  base  and 
in  axil. 

Color  in  alcohol,  dull  brown,  deepest  anteriorly;  hea<l  and  anterior  part  of  trunk  with  small  round 
black  spots,  very  much  smaller  on  snout  and  mandible;  iris  dull  yellow  with  a  few  <le<^p  brown  si>ots; 
l)ack  along  base  of  dorsal  fin  dusky  orange;  upper  half  of  body  posteriorly  with  a  broad  black  band 
from  middle  of  back  to  mid<lle  of  caudal ;  broad,  whitish  band  out  on  caudal;  spinous  dorsal  tlusky 
brown,  soft  dorsal  with  outer  half  whitish,  the  ba><al  i)ortion  blackish;  anal,  {)ectoral,  and  ventnils 
dusky,  the  last  slightly  tinted  with  olivaceous;  caudal  more  or  less  dasky,  outer  or  marginal  })ortion 
broadly  whitish. 

Described  from  No.  04574,  6.8  inches  long,  fn>m  Honolulu.  The  collections  contain  25  examples, 
all  from  Honolulu  but  one,  which  is  from  Hilo.     Length  4.4  to  8.25  inches. 

(irammiBtrm/orstrri  Bloi'h  &  Schneider,  Hyst.  lohth.,  191,  ISOl.  Island  of  Santa  Christina  or  Waitaho,  Marquesas  Islands. 

Spartm  tMnthtritiiut  Lae^pCnle.  Hist.  Nat.  Poiss..  IV,  160,  1«02.  South  Seas. 

Cirrhitfa patUhrrintis,  Cuvler  &  Valenciennes,  HLst.  Nat.  Polss.,  III.  70.  1829  (He  de  France). 

Serranus  tanktnnllx  Bennett,  Fishes  of  Ceylon,  27.  pi.  27.  1841,  Ceylon. 

Perca  Urniata  Fornter,  Descript.  Animal.,  Lirhten.stein,  224.  1844.  Santa  Christina,  Marquesas  Islands. 

Cirrhitfs /ortderi,  Giinther.  Cat..  II,  71,  1860  (MauritiuR.  Ciipe  Seas,  India):  (iiinther,  Flsche  der  Sudst^e.  I.  CO.  tftf.  XLIX. 
flg.  A.,  1874  (Indian  Archipelago,  east  co«i»t  of  Africa,  Red  Sea,  Polynesia,  Tahiti,  Hawaiian  Islands);  Streets.  Bnll. 
U.  8.  Nat.  Mu8.,  No.  7,  73,  1877  (Honolulu);  Steindachner,  Denks.  Ak.  Wiss.  Wien,  LXX,  1900.  490  (Honohilu);  Fow- 
ler, Proc.  Ac.  Nat.  Sci.  Phila.  1900,  602  (Honolulu). 

ArnblyHrrkUes /order i,  Bleeker,  Ned.  Tijds.  Dierk.,  Ill,  175.  1866. 

PararirrhituH  /orntcri,  Bleeker,  Verh.  Ak.  Wet.  Am8t.,  XV,  1875.  6  (Manado,  Celebes.  Sangir,  Anil>oynH.  Bunda.  Neira, 
Temate.  Waigiu):  Jenkins,  Bull.  U.S.  Fish  Comm.,  XXII,  1902  (Sept.  23,  190;i),4'.K)  (Honolulu);  Snyder,  op.  eit. 
(Jan.  19,  1904),  627  (Honolulu). 

378.  Paracirrhites  arcatus  (Cuvier  <&  Valenciennes).     "i'Mo't/."     Plate  L.\  IX. 

Head  2.9  in  length;  depth  2.83;  eye  5.5  in  head;  snout  .S.2;  maxillary  2.2;  interorbital  5;  ]).  x,  11; 
A.  Ill,  6;  scales  6-50-11. 

Boily  oblong,  deepest  about  pectoral  region;  head  deep;  snout  long,  obtuse;  jaws  large,  e<]ual, 
powerful;  lips  fleshy,  broad;  mouth  large,  oblique;  maxillary  broad,  reaching  posterior  margin  of 
pupil;  2  large  canines  in  fn)nt  of  upper  jaw,  and  enlarged  teeth  on  sides  of  mandible;  eye  small,  ante- 
rior, and  superior;  margin  of  preopercle  convex,  finely  serrate;  interorbital  space  concave:  anterior 


FISHES    OF    HAWAIIAN    ISLANDS.  451 

nostrils  with  ciliatt»(l  fleshy  flap;  thinl  an«l  fourth  dorsal  spine«  longest,  2.75  in  head;  anterior  dorsal 
ray  longest,  l.t>  in  head;  second  anal  spine  longest,  2.8  in  heml;  first  anal  ray  longest,  1.65  in  head; 
margin  of  caudal  convex;  pectoral  short,  l.o  in  hea«l.  l(»\ver  rays  little  free  at  tips;  ventrals  pointed, 
reaching  vent,  spine  l.H  in  longt^t  ray;  scales  fiio(lt*ratcly  large,  cycloid;  small  scales  on  bases  of  soft 
dorsal,  soft  anal,  i*au<ial,  and  of  iH'ctonil;  im  xalcs  on  snout  alKjve  or  on  lips;  lateral  line  nearly  straight, 
not  concurrent  with  dor>*al  profile. 

Color  in  life  (from  No.  03401 )  olivaceous,  with  narrow  longitudinal  lines  of  cardinal-red  on  back, 
becoming  deep  brown  on  lower  surface;  a  hroad  w  hite  hand  on  back  }K>sterior  to  base  of  caudal,  where 
it  becomes  purple;  hea<l  purplish-re«l,  innre  or  le>s  deep  red  along  margin  of  maxillary  above,  preor- 
bital  region,  and  side  of  mandible  posteriorly;  an  orange  s|M>t  with  st-arlet  edge  on  lower  margin  of 
preopercle;  below  and  i)osterior  to  inaririn  <»t  preopercle,  blue  with  '.i  orange  bands  with  scarlet 
margins,  the  me<lian  with  a  blot<'h  of  •^reeii;  inten»rl>ital  width,  snout  aljove  and  tip  of  up|>er  jaw  deep 
olivaceous,  the  lower  li}>,  gnK>ve  between  iia>als  and  niaxillaries,  anrl  anterior  nostrils,  orange;  patch 
behind  and  al)ove  eye  olivaceous,  honh  red  fiarn>\vly  with  li^ht  l)lue,  cardinal-red,  and  orange; 
margin  of  orbit  blue-green;  iriscaniiual-nd:  rlie>i  purple;  rudimentary  caudal  rays  greenish  yellow; 
fins  clear  blue-green;  ha-^^al  portion  nf  caudal  uieuihra/ie?^  paler  blue;  row  of  scales  at  ba8e  of  soft  dorsal 
bluish. 

A  fresh  si>ecimen  4  iiithe-  loui:  ■  No.  n;;i«»4)  from  lloi)..lulu  had  sides  fa<led  red;  an  oblong  olive- 
brown  s|K)t  back  «)f  eye  bordered  l»y  ;iu  (MauL't'  line,  w  liieli.  in  turn,  was  lM>un<led  by  an  orange-re<l 
line;  upjH^r  lip  rosy;  tip  of  I.iwrr  jaw  and  nia\illar\  yellow  :  >ul>oj>ercle  rosy  white  wit^  3  crossbars  of 
orange  re<l;  <"hiu  rosy;  ifiroai  l>la<k;  -|»inous  d«>r-al  red.  Idaek  at  tips;  soft  dorsal  rusty  rosy  at  liase,  a 
middle  blackish  line,  yellowj-ji  <.n  outer  hah;  caudal  ro-y;  upper  lobe  yellowish  at  tip,  the  lower 
blacKish;  anal  paK-  rosy  at  ba-e.  -rnok)  l^lack  at  tip:  pectoral  pale  rosy;  ventrals  dull  rosy,  blackish 
edged;  iris  n>sy  with  some  yellow. 

Color  in  ah-ohol,  faded  dull  or  pale  l.n»wii,  <lark  on  back  above;  a  white  band  on  posterior  part 
of  l)ack  to  caudal  verydistimt  in  all  examj.les;  deep  brown  bloi«  h  behind  and  above  eye  with  narrow 
white  brown  Uirder;  :\  w  hite  -treak-  Kelow  preopercle  with  dark  lM»rders;  branchiostegal  r^ion  dusky; 
margin  of  spinous  dor>al  faintl\  Macki^h.  the  same  color  continue<l  as  a  narrow  blackish  band  across 
soft  tlorsal;  niarjjrins  of  ventral-  and  anal  helow  dusky;  tins  otherwise  pale. 

There  seem  to  be  L*  juitterns  of  i  (.loration.  the  white  streak  on  back  p<>steriorly  and  the  generally 
paler  coloration  distinirui-hinj  tyj.ical  in<lividuals  at  all  aires  an«l  in  alcohol  as  well  as  in  life,  while  in 
the  other  |>attern  the  white  -iiipe  i>  nev»r  proent.  tin*  L'eneral  coloration  is  more  rosy  in  life,  and  in 
alcohol  the  Innly  is  uniforiidy  darker.  Some  spei  imen-  have  a  broad  wash  or  band  of  pink  on  each 
side  of  liack,  coveriuji  most  of  the  leiiirth  of  trutik. 

This  ln'autiful  sj»ecies  is  abundant  at  Honolulu,  from  which  place  we  have  62  specimens.  We 
have  al.«o  8  exan]i»le>  froui  llilo  and  i'  from  Kailua,  raniiin;:  fn>m  2.7o  to  5.4  inches  in  length.  Speci- 
mens were  collected  by  .Jenkins.  Jordan  and  Snyder,  the  A/lmtrrn<^,  and  by  us. 

Cirrhitm  nniUiiJi  CuvuT  \  Valencicmn-.  Hist.  Nat.  t'ni-»>»..  111.  71.  Ihj«.>.  Isle  of  France  ^^)n  Perca  areata  ParkinaOD  MS.): 
Gunther.  Fis^fic  .It^r  Su.l-c-.  II.  Tn   pi.  r.».  tiu-.  B  ^v  «'.  1^71;  (.unther.  Shore  Fi>he!<  Chall.,  I,  VI.  59, 1880  (Honolulu). 

Cirrhitfs  vittntux  ixwur.  K<uu»-  Animal.  K<l.  _'.  1  !•«.  I'^J'.*.  no  locality  given. 

Cirrhit/.i  t  Antfpfijrirr/iif'  f>  nrr.it, i>,  <Tcin'la<  liii'  r.  P.iik-.    \k.  Wjvs.  Wicii.  l.XX.  1900,  490  (Honolulu). 

Cirrhitnit  arraffts,  <i\\\.  Tpm-.  .\c.  NaT.  .-•(•i.  I'liila.  Iv.j.  Hi7  illawaiiHii  I>laiid'<i. 

Paracirrhitfui  orcdtui'.  .U'ukin^.  Bull.  I",  s.  Fi-h  (  oium  .  XXII.  I'^rj  <<i'\>\..  S.i.  1903).  -191  (Honolulu;;  Snyder,  op.  cit.  (Jan.  19, 
1904;,  527  (Honolulu;. 

Oenns  206.  CIBRHITUS  Lac^pMe. 

Bo<iy  oblong,  comprt^ssed,  formed  much  as  in  S(i;mn.  covered  with  large  cycloid  scales;  heail 
rather  obtiLse;  scales  on  cheek  very  small;  premaxillaries  not  proiluceil;  teeth  on  vomer  and  palatines; 
jaws  with  small  canine  teeth;  anterior  n<>strils  frinjred;  preopercle  evenly  curved,  its  edge  finely 
serrate;  soft  parts  of  vertical  fins  scaled  at  ba.>^':  dorsal  rays  11  or  12;  caudal  truncate. 

This  genas  contains  several  s|K»cies,  only  one  of  which  is  known  from  the  Hawaiian  Islands. 

Cirrhitu*  Lac^p^e,  Hist.  Nat.  Poias.,  V.  '.^,  IHJS  (inacuiatus) . 
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374.  Cirrhitus  marmoratus  (Lac^p^e).     ''Pd'opda;''  ''<>6puk&i:'     Plate  LXX. 

Head  2.75  in  length;  depth  2.75;  eye  5.75  in  head;  snout  3;  maxillary  2.4;  mandible  2.1;  pre- 
orbital  4.8;  interorbital  5.75;  1).  x,  11;  A.  iii,  H;  scales  6-40-8;  Br.  5. 

Body  short  and  stout,  moderately  compressed;  head  heavy,  longer  than  deep;  snout  bluntly  conic; 
mouth  large,  slightly  obliqiie,  the  jaws  sul^equal;  maxillary  rather  long,  reaching  middle  of  pupil; 
patches  of  villiform  teeth  on  vonier  and  palatines;  tongue  naked;  jaws  with  bands  of  villiform  teeth, 

2  or  more  enlarge<l  canines  in  front  of  upper  jaw  and  about  4  somewhat  longer  canines  on  each  side 
of  lower  jaw;  dorsal  profile  moderately  arched,  the  curves  strongest  between  nape  and  origin  of  dor«il; 
eye  moderate,  high,  the  8upra(.)rbital  rim  projecting  strongly  above  the  profile;  interorbital  concave; 
nostrils  moderate,  nearly  circular,  close  together,  the  anterior  with  a  bushy  filament  a^X)Ut  as  long  as 
diameter  of  pupil;  origin  of  dorsal  over  base  of  i^ectoral,  ita  distance  from  snout  et^ualing  its  base; 
dorsal  spines  rather  strong,  fourth  or  fifth  longest,  about  equaling  snout;  dorsal  rays  alK)ut  equal  to 
length  of  spines,  a  little  greater  than  longest  spine;  caudal  truncate  or  slightly  rounded  when  expanded; 
anal  spines  stout,  second  and  third  almut  equal  in  length,  a  little  shorter  than  snout;  anal  rays  nnxier- 
ately  long,  longest  ray  2  in  head;  the  7  lowermost  rays  of  i)ectoral  thick: and  free  at  the  jKjsteriorends, 
the  sixth  from  bottom  longest,  1.8  in  head  or,  measure<i  from  base  of  fin,  1.4  in  head;  s<^les  large, 
smooth,  arranged  somewhat  irregularly;  nape,  opercle,  and  breast  with  large  scales;  cheeks  with  very 
small  scales,  n«t  of  head  nake<l;  preopen-le  finely  serrate;  opercle  ending  in  a  soft  fiap,  projecting 
l^eyond  a  flat  obscure  spine;  gill-membranes  broadly  connected  across  the  isthmus. 

Color  in  lif«,  body  marbled  and  blotched  with  bluish  olivaceous  brownish  and  white,  with  num- 
erous red  spots  of  varying  sizes,  the  white  appearing  as  5  ill-defined  vertical  l»a8es;  head  bluish  white 
with  irregular  lines  of  yellowish  or  orange  brown,  these  jmlest  on  cheek;  lower  jaw  pale  blue  with 
cross-markings  of  darker  blue;  base  of  pectoral  pale  with  yellowish-brown  blotches;  posterior  |)ortion 
of  back  with  4  large  reddish-brown  blotches,  the  first  under  the  last  2  dorsal  spines,  the  sei'ond 
under  sixth  and  seventh  dorsal  rays,  the  third  under  last  dorsal  rays,  fourth  on  upper  edge  of  caudal 
I)eduncle;  spinous  dorsal  pale-yellowish  blue,  crossed  by  3  series  of  large  orange-red  spot**  on  the 
membranes,  the  uppermost  series  least  complete;  tii>s  of  membrane  of  spinous  dorsal  whitish,  above 
black  blotches;  soft  dorsal  pinkish  with  a  series  of  redder  spots  along  the  base;  caudal  i>ale  pinkish, 
crossed  by  about  4  series  of  bright  blood-red  blotches;  anal  pale  rosy,  whitish  at  l)ase,  with  3  series 
blood-red  blotches;  an  olive  blotch  near  middle  of  first  and  sec(m<l  spines;  pectoral  and  ventral  pale 
rosv. 

Color  in  alcohol,  head  and  body  dark  brownish,  marbled  and  blotche<l  with  lighter;  3  or  4  dark 
blotches  on  back  along  base  of  dorsal  fin,  alternating  with  whitish  blotches;  a  dark  blotch  on  upper 
edge  of  caudal  peduncle,  bounded  before  and  behind  by  a  white  bloti'h;  distal  iM)rtion  of  caudal 
peduncle  crossed  by  an  irregular  whitish  bar;  tip  of  lower  jaw  bla(;k,  l)oniereil  by  white  on  each  side, 
just  back  of  which  is  an  irregular  dark  crossVmr  followed  by  a  much  broader  i)ale  crossbar;  bran- 
chiostegal  membranes  barred  with  black  and  white;  spinous  dorsal  white  at  tip,  with  a  subterniinal 
blackish  Iwtnd;  middle  of  spinous  dorsal  membrane  with  irregular  white  areas;  soft  dorsal  splotchetl 
with  blackish  along  base,  the  distal  })ortion  bluish  or  smoky;  caudal  jiale  bluish,  crossed  by  5  or  6 
vertical  series  of  brownish  blotches;  anal  similar  to  soft  dorsal;  ventrals  dusky  bluish,  unsi)otted; 
pectorals  bluish  l>eneath,  dusky  on  outside,  especially  at  base. 

The  alx)ve  description  is  based  chiefly  upon  a  specimen  (No.  04581)  9.75  inches  long,  from 
Honolulu. 

This  is  one  of  the  largest  and  most  important  species  of  the  family.  It  seems  to  he  abundant 
among  the  Hawaiian  Islands,  and  is  represented  in  our  collection  by  35  s|)ecimens  (.30  from  Honolulu, 

3  from  Kailua,  and  2  from  Hilo),  4.4  to  9.75  inches  long.  It  was  collected  by  Jenkins,  Wood,  Jonlan 
and  Snyder,  and  by  us;  also  by  the  Albatross  at  Honolulu  and  Puako  Bay. 

lAihntif  marmoratuH  Liic^'pMe,  Hist.  Nat.  Poiss.,  Ill,  4^2.  pi.  5.  fi^-  3,  1801,  no  locality  given. 

Cirrhituti  mariUatm  LacOpt'de,  Hist.  Nal.  Poiss..  V,  3,  1S03,  no  locality  ^ven;  Giinther,  Flsclu'  der  SiidsiH',  III.  71.  pi.  r>l.  (ip. 

A,  1H7I  (Hawaiiiiu  Island.M,  Society  Island.^,  Cook  Island). 

Cirrhitfs  jttaruloitHH  Bennett.  Zool.  Journ.,  iv,  18J9,  88.  Sandwich  Islands;  Ruppell,  Allots  Fisehe,  13.  pi.  1.  tip   1,  ^><'2H. 

Cirrhitirhf/if/><  macnlatiiH.  dimiher,  Cat  ,  II,   74,  1860  (Pol^•^e^i^l,  India.  Hawaiian    Islands;   He  de   France).    Kluiizinjfcr. 

Fisohe  des  rothcn  Meeres,  131.  in  Verb.  Z<m>1.  Bot.  Ues.  Wien.  XX.  1870.  798  (East  coast  of   Africa,  PoIyncMa); 

(iunther,  .Shore  Fishes.  Chali..  I,  59.  1880  (Honolnin). 
CirrhituH  marmoratus,  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.  1862,  107  (Hawaiian  Islands). 
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arrkaut  ottmufw  fllll.  Pnv.  Ar.  >'■!.  S<-<.  Phil*.  IWi.  lH.  HawiUan  lilud*  (>-ooiw). 

CiTThUemiarmomlMr.  Hlwkrr.  Wrh.  Kuninkt.  Ak.  WrL.XV.  IMTS.  »iSunu(ra;  Amboj-Da):  Jenkln.\  Bull.  I'.S.  Flub  Cmnm.. 

XXII.  ISOf  (Kept. '23.  iwa).4»l  iH<iii<il<iliii.  snyit-r.  op.  cil.  iJaD.  1>.  I«MI.  SKiHonolulu:  PukoBar.  HawaU). 
IHrrkUn  tarrkUltUkft  maruMu/.  Si«Jii.Uiliiii-r.  [hiik.  Al.  VViv.  WIcu.  LXX.  IMM  OO  iHonulnlu;  I«T»n). 

Suborder  LORICATI.— The  Mail-Cheeked  Fishes. 

This  frroup  iii  ilistii4cuii<lipd  liy'sfinfEle  (lecnliar  diararter,  the  extension  of  the  third  naborhital 
bone  tu'ianf  the  cheek  bi  or  ti)wanl  Ihe  pn>o[HTcli-.  From  tlie  Cranionii,  an  offshoot  from  the  Buue 
group  in  which  the  •levflopHient  'if  tiie  i^iilKirtiital  slay  in  carrieil  nia<:h  farther,  the  present  Kioap  ia 
dlBliiiguiahed  l)y  the  miniui  ehitrai'tL-r  nf  the  i<liciiililfr-)nnlle. 

Family  L.X.\.\IV.  C.\RAC.\NTHID.€. 

Thin  family  if  cliwcly  n'lalnl  ii>  the  .■vv.,/,.-, „;,/.■,.  (rum  whii-h  the  iippfiec  diSer  in  the  weak,  com- 
pteittedhiHjytkml[c<rblc  (in^-.     Tlic  usti'iiN^'v  Iih^  iini  yd  Ixi'ii  Htiiilieil.     [»wer  jiectonl  nys  detached. 

Oenai  20T.  CAKACARTHUS  Er^n. 

'SM'il.  iiiiki-'l  iir  uitli  siiiHit  iiilM-n-li>e  or  prickles ;  anoul  v«ry  Hbort, 
s  iif  tilt'  lii'ail  ^triijiuly  iirtiiiil:  the  preorlutal  and  the  interopercle 

.Liwarrl;  iwn  Himratr  <t  .iiTHini ^  donwlti,  the  first  with  8  (7) 

il:itii.-nt:  viiitr.il-  rinliiDt-ntary;   villifomi  Iwth  in  Ihe  jax-a  only; 


Hewl  ami  N-ly 

vcn 

n-ve 

with  a  Ktmnji  Kpini-. 
spine)-,  anal  with  -J:  i 

II. .  ]. 
.a,K- 

4>,r>unmll,«»  Kw.r.  N.l.i 

;"£ 

a.  INHwIlln-Fn-n""!" 

■  IL.-I 

376.  Caracanthua  maculatua  Miray 
Unjrtli:  ilcjuli  l.s:  snuui  ;}.7:i  In  lit-aii;  .v.-  4.4;  iiitrrorliltal  S.S;  width  of  mouth  2.5; 

«>iitrali':  heail  deep,  compreflaed;  Bnout 
1:  mouth  linwil.  iHiniewhat  low,  wilhoat 


Fio  1K>  —Otrnn  hI 


deep  lateral  cleft;  lips  tliicb,  flct-hy,  itiandililtt  lilightly  pruduceil;  teeth  fine,  in  bande;  interorbital 
Bpace  convex;  niwtrilM  clo(<e  tofH-thtr  in  front  of  eye,  each  with  raiaed  rim;  preorUtal  with  laiRe 
pointt!d  spine  directed  down  an>l  hacbwant.  ilepreiisibte  In  a  groove;  margin  of  preopercle  with  6 


454  BULLETIN    OF    THE    UNITED    STATES    FISH    COMMISSION. 

broail  compressetl  curveil  spines;  interopercle  with  strong  spine;  opercle  with  2  compressed  spines 
on  upper  margin,  1  on  lower  margin;  spinous  dorsal  with  rounded  margin,  me<lian  s})ines  longest, 
third  3  in  liead,  the  2  dorsals  nearly  or  quite  s<»parate;  caudal  small,  rounded,  1.5;  base  of  anal  8.75  in 
body;  pectoral  2  in  hea<i,  lower  rays  thick,  ventrals  very  small,  spine  short,  strong;  body  covered  with 
minute  fleshy  pointe<l  papilla^  directe<l  Ixackward  except  behind  and  a  little  above  base  of  j>ectoral, 
those  on  head  and  in  front  of  spinous  dorsal  very  small  and  more  or  less  rigid;  lateral  line  running 
down  till  below  first  2  dorsal  ravs. 

Color  in  alcohol  brown,  lower  surfacie  slightly  retldish,  Iwick  dusky;  side,  back,  and  top  of  head 
marked  with  round  red  spots,  in  most  of  our  examples  turning  to  pale  brown;  fins  all  more  or  less 
uniform  brownish.     Descrilwd  from  an  example  (No.  578)  l.H  inches  long,  from  Honolulu. 

This  interesting  little  lish  is  <piite  abundant  at  Honolulu  and  at  Waikiki,  being  foun<l  among  the 
coral  rrx'ks  on  the  re^fs.  It  is  of  wide  distribution  among  the  islands  of  the  tropical  Pacific.  The 
collection  contains  64  specimens  0.6  to  1.75  inches  long. 

Micrapus  nuiculatu*  Gray.  Zool.  Misc..  20,  1M31-42.  Island  of  H«o;  (iiinther.  V&t.,  II.  147. 1860  ((3ray'.«  type):  (iiinther.  Fin  he 

derSildsee,  III,  86.  1874  (.Sandwich  iRlandH,. 
<\iracanthu4s  tifpicus  Kreyer.  Naturhist.  Tijd8..  I.  1844,  2W.  2«7. 
Caracanthus  maculatu*.  Fowler,  Prtx*.  Ac.  Nat.  St*i.  Phila.  1900, 515,  pi.  xx,  tig.  5  (Honolulu;;  JenkiuH.  Bull.  U.  S.  Fish  Comm.. 

XXII,  1»02  (Sept.  23,  1903).  491  (Honolulu). 

376.  CaracanthuB  unipinna  ((iray). 

Head  3  in  length;  depth  l.a5;  D.  vii,  12;  A.  ii,  11. 

General  form  and  appearance  of  the  prece<ling,  but  the  dorsal  fins  fully  united,  a  slight  depression 
at  their  junction;  j)reopercular  spines  smaller,  the  limb  more  n)unde<l.  Color,  plain  dark  brown. 
Found  with  the  preceiling,  but  smaller  and  n»ore  rare,  easily  distinguisheil  by  the  unite<i  dorsals. 
We  have  examined  specimens  from  Makemo  (AlfjdtroM  Coll.),  but  have  none  from  Honolulu,  from 
which  place,  however,  it  has  l)een  recordexl  by  (Jiinther.  The  sjiecies  calle<i  (hraranthus  apif<iu3  may 
be  the  same  as  (\  unijnnnay  but  the  soft  dorsal  is  figure<l  as  much  higher  than  in  (\  uniphnm. 

Micrupu*  unipinmi  amy,  Zool.  Misc..  20,  1831-42,  Pacific;  Giinther,  Cat..  II,  147.  1860  (Gray'H  type);  (liinlher.  Fische  der 
SiidMH;,  III.  86, 1874  (Sandwi<;h  Inlandfl;  Tahiti:  Vavau.  Fiji:  Pelew  iMlandM.  Maduro). 

AmphiitrionirMhyn  apiMtis  Bleeker.  Nat.  Tijdn.  Ned.  Ind.,  VIII,  170.  185.'>  Cocoa  lalanda;  Giinther.  Cat..  II,  144.  1860  (Kokos 
Islands);  Kner.  Sitzb.  Ak.  WisH.  Wien.  1868,  17.  pi.  iii.  t\g.  8. 

Ck'ntropue istaurophorwi,  Kner.  Sitzb.  Ak.  WisH.  Wien,  1860.  3  (Zanzibar). 

Caracanthus  apisttu,  Bleeker,  Atlaa  Ichth.  IX.  pi.  416  (Scap..  pi.  vi),  flg.  .5.  1877. 

Family  LXXXV.  SCORP/ENIDiC. 

Body  oblong,  more  or  less  compresseci,  the  head  large,  and  with  1  or  more  pairs  of  ridges  above, 
which  usually  terminate  in  spines,  sometimes  very  irregular  in  form;  opercle  usually  with  2  spinous 
processes,  preopercle  with  4  or  5;  mouth  terminal,  usually  large,  with  villiform  ttnHh  on  jaws  and 
vomer,  and  usually  on  the  (palatines;  premaxillarit*s  protractile;  maxillary  broad,  without  supplemen- 
tal l)one,  not  slipping  under  preorbital;  gill-openings  wide,  extending  forwani  below;  gill-membranes 
separate<and  free  from  the  isthmus;  usually  no  slit  behind  the  fourth  gill;  si^ales  ctenoid,  or  sometimes 
cycloid,  usually  well  developed,  sometimes  obsolete;  lateral  line  single,  continuous,  cf)ncurrent  with 
the  back;  a  narrow  Iwny  stay  extending  backward  from  the  suborbital  towanl  the  preo|>ercle;  ventral 
fins  thoracic,  usually  of  the  normal  percoid  form,  i,  2,  to  i,  5,  the  rays  branched;  dorsal  fin  continu- 
ous, sometimes  so  deeply  notched  as  to  divide  it  into  2  parts,  or  even  3  parts,  with  8  to  US  rather 
strong  spines  and  about  as  many  soft  rays;  anal  rather  short,  usually  with  3  spines  and  5  to  10  soft 
rays:  soft  rays  in  all  the  fins  usually  branche<l,  except  some  or  all  of  rays  of  the  pectorals;  pyloric 
c<i»ca  in  mo<lerate  or  small  number  (fewer  than  12).  Pseudobranchi>e  large;  air-bladder  present  or 
absent.  Actinosts  moderate,  insertetl  on  the  posterior  edges  of  hypercoracoid  and  hy|K)coracoid ;  ribs 
borne  on  enlarged  pleuraphyses;  po.st- temporal  bifurcate,  nonnally  connected;  niyodome  mon»  or  less 
developetl.  Genera  and  species  numerous,  inhabiting  all  seas,  but  e.«*pci'ially  abundant  in  the  temper- 
slW  parts  of  the  Pacific  Ocean,  where  they  form  a  large  proportion  of  the  lisli  fauna.  They  are  nonmi- 
gratory  fishes,  living  al)out  rocks,  most  of  them  of  large  size,  and  all  use<l  a^  food.  Many  of  them  have 
a  venoni  sac  at  the  base  of  the  dorsal  spines,  and  many  of  them  are  vivijmrous,  the  young  being 
produce<l  when  about  one- fourth  inch  in  length. 
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a.  Donal  fin  beginninir  at  the  nape,  far  behind  the  eye:  vomer  with  teeth. 
b.  Body  Kcalr:  no  free  peeuirnl  THy»:  ventral  ray»  i.  5. 
e.  Donal  splnea  not  produced  in  \oi\g  blender  free  tipt*. 
d'.  IkNnal  Hpinea  IS.  \ 

<.  Palatine  twth  wanting SebaalopHt,  p.  462 

dti.  Dorwil  spineit  12  (or  1 1 ). 

/.  Bone«iof  head  with  large  miiriffnuiH  oavitii*s:  lower  pectoral  rayx  branched:  nealea  cycloid HeUurha,  p.  461 

XT.  Bone^of  head  M'an*ely  cavernoim:  •^•aleseteiiuid. 

g.  8«*aleflon  top  of  head  cteiioiil:  <-ninium  lu*  in  Sfimnttit;  palatine  teeth  prewnt. 
h.  Pecttiral  rays  more  or  It-xs  l»rHii<>he<l  Wlow. 

i.  Eye  with  a  long  cirmf*iilH»ve Merimtke^  p.  461 

it.  Eye  without  cirrun;  Hir-l»la<UUT  xunw HHieoUmu,  p.  460 

hk.  Pectoral  rayH  all  simple. 

j.  I>orsiil  hpineH  fiubiN(iiril Fomii%u»^  p.  460 

jj.  Dorsal  with  the  fourth  spiiit-  iiim-h  oIrviit«-<| Iraeund^u,  p.  470 

gg.  Scales  on  top  of  hcml  ryrloid  nr  warning:  cruniunt  more  rough -spinous:  no  air-bladder  w)  far  an  known. 

k.  Palatine  t<H>th  pn>M'nt:  pnitrhiial  with  a  hiHike<l  npine  below .Sfftaifapiafrt.  p.  456 

kk.  Palatine  teeth  wantiiiK:  li«-a<l  ^lill  nxin- n>ugb:  ni>hooke<l  preopercularnpine SrorpimopaU,  p.  467 

rr.  Dorml  j»pecies  nnu*b  pnHlu<'«-«i,  with  >lin<]tT  iriM-  ii}.>. 

/.  Pectoral  very  long,  its  rav'.  all  xiinple.  Iaru''ly  fr  ♦•  at  tip Pteroia,  p.  468 

//.  Pe<'toral  liu  ni<Mli>rate.  Itvra>>ii<>t  all  *>iiM|>i«-.  iKitu-nf  tlieui  much  frei*  at  tip XlrtidrocftirN*,  p.  465 

ua.  Donal  fin  beginning  not  far  lifhiml  th>-  •  >«*.  tli*-  t\r^\  ra>»  <lin(t«'<|  forward;  S4'alef<  nidimentar)':  no  teeth  on  vomer  or 
palatine» l^rmkauHmt,  p.  471 

Oenns  208.  8EBA8TAFI8TE8  Gill. 

Rxly  oblonc,  somewhat  (•<>iiij»r»'>s«'<l:  lu*a<l  lari:*'.  rmt  murli  compresHeil,  naked  above,  and  more 
or  less  uneven,  with  spinoii>  ri^iuMv.  ott«'M  with  (h'nnal  flaps;  prcnrhital  ^vith  a  8tout  spine  hooked 
downwani;  mouth  laiL'e,  with  haixl^  ••!  viniforni  teeth  ou  jaws,  vomer,  and  |)alatineii;  locales  mostly 
ctenoid,  of  iiKNlemte  si/c  oi'trn  with  skinny  tlaps;  «Int*sal  tin  with  12  stout  npines;  anal  with  3  spines, 
the  MH-ond  rr>mnionly  the  InnLrest:  {KM  t<*ral  laiy«'.  roiindtM),  the  Ini.'^e  UHiially  pnx^urrent;  some  or  all  of 
the  upiHT  ravH  <Iivi«le<l,  th<'  Inw»T  >iinple;  vent  nils  inserted  lK*hiiul  iRM'toraln;  no  air-bladder;  vertebne 
10-  14=24.  SiRM'ies  nnineniu.-  in  the  tropi<'al  si.'a.««;  dwarf  fishes  of  81  n^dar  forms  and  bright  colors, 
very  close  t(»  St-orp.-ni'i,  \ui{  tnneh  Mnaller  in  size  and  with  a  ehanicteristic  Hpine  before  the  eye. 

SthiiftaitMfi'  iiiW  ill  str»M-iv."  Hull.  \' .  >.  Nat.  Mw...  N<».  7.  t'i'J  1>*77.    ijnttntn;  inrludeH  .Srv/r|>jrfta  guttata  Uirard;  S,  ttrongia 

Olivier  A  Valriicii'niM'-.  an«l  s^fmi'tii/if/i'/.''  <  i/iiniixtii/iini  BkfktTi. 

a.  Body  with  flai>-likt>  drrnial  a|>|>tiMl.igr». 
b.  Middle  of  upiKT  jjiw  without  rirni*'. 

r.  Maxillary  .S4'arr'«'ly  ri'.nhiiii:  Iwy^nnl  iMi>t.'ri<»r  ^^^\n*'  *\l  t-yv taCUmi,  p.  4Si!> 

rr.  Maxillary  n-aiJiiiiir  U-ynml  jMi^trrior  r«lm-  <»i'  «-yr corolUrola,  p.  4fJ6 

W*.  Middle  of  ni»|M-r  jaw  with  rirru>.  • 

f/.  I>on4tl  with  10  ami  aii.il  w  ith  **  ^»ft  ray-  i^porffa,  p.  468 

ofi.  Ikidy  without  tia|»-Iiki'  (Irniuil  a|>|Mii(lat;c«i. 
r.  Snpraorltilal  «irru««  ah'.«Mit. 

/.  .'^•al«>>  on  -ill.-  of  h»a«l  u«ll  <1«  v«'1o|k'<1:  "M-ah-^  4J .eonktrta^  p.  456 

tr.  ."^upraorhilal  rirrn^  |»n-«M.iit:  ^r.ih-s  .v. galactaeima,  p.  4fiO 

377.  Sebastapistes  ballieui  iSauva^e).     "  Ptuf/a'a.''     Plate  LX XII. 

Heail  2.25  in  leii^tli;  depth  1'. 4;  eye  4. 2r>  in  head;  nnoiit '{.35;  interorbital  5.65;  maxillary  1.75; 
mandible  1.75;  D.  xii,  li);  A.  ni,  .'>;  ]».  ir>;  V.  i,  5;  scales  7—10-18. 

Body  moderately  elonpite,  eompn'.s^^'d.  ^reat(>st  depth  a  little  before  middle  of  spinous  dorsal; 
back  nlightly  elevate<l;  antniX  rather  short,  hhuit.  r<>unde<l;  mouth  lar)^,  oblique;  mandible  slightly 
produce<l;  maxillary  n^achiuK  a  trifle  l)ehind  {K^Hterior  edjre  of  orbit,  its  difftal  expanded  extremity  1.4 
in  eye;  lipfl  rather  thick,  Heshy:  teeth  fine,  in  hroad  liandn  in  jawH;  vomer  with  patch  of  fine  teeth; 
tongue  rather  thick,  n)unde4l,  little  free  in  front;  eye  anterior,  nearly  in  first  third  of  head;  interor- 
bital  Hpatre  deeply  concave;  nostrils  lan;e.  anterior  with  rather  broad  fleshy  flap,  posterior  a  little  the 

«i SeKreitrated  by  GUI  "  fntm  their  allii>s  by  (he  iiaktHl  crown  and  jaw».  theipinoiu  annature  of  the  inferior  maifinof 
the  praf<irl»ital,  the  pnirum>nt  lia}*ef«  of  the  pictoml  tlnn.  ete.  The  Renui  is  intermediate  between  the  Bebaalold  and  wcor- 
peenoid  yeueni.  and  nearly  relate<]  to  Piinn>rt*rft:rHn  Blkr."  Srtfrfurna  guttata  Is  a  true  Stwptna  or  rather  JParotrorptna. 
S»  thiji  HpeeieH  han  not  the  anne<l  preorbital  ohanif'terixtic  of  S*li4uiafiatn,  it  is  preaomable  that  the  dlagnorfa  of  SttaUaf 
pitie*  rests  on  .S.  ttrougiiu. 
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larger;  nasal,  preocular,  supraocular,  po8t>ooular,  tympanic,  parietal,  coronal,  and  nucha!  spines  pres- 
ent; a  ridge  of  spines  across  cheek  ending  in  a  spine  on  edge  of  oj)ercle  l)elow  3  other  spines;  a  ridge 
of  spines  behind  eye  and  above  opercle;  2  large  spines  on  opercle;  4  preorbital  spines  present;  fourth 
dorsal  spine  longest,  2  in  head;  penultimate  4.5;  last  3;  third  dorsal  ray  longest,  2  in  head;  second 
anal  spine  longest,  2.2;  second  anal  ray  longest,  1.8;  caudal  rounded,  1.5;  pectoral  IMb;  ventral  1.5, 
its  spine  2.6;  caudal  peduncle  compressed,  its  least  depth  4;  scales  rather  larige,  ctenoid;  lateral  line 
running  obli(iuely  down  to  base  of  caudal. 

Color  in  life,  head  and  Ixxiy  light  olive-green;  back  with  a  large  pale-blue  area  extending  from 
under  middle  of  spinous  dorsal  to  lateral  line;  a  similar  but  smaller  spot  under  first  dorsal  rays,  inter- 
rupted just  above  lateral  line,  then  continued  to  base  of  anal  spines,  where  it  connects  with  the  same 
color  of  l)elly;  ciiudal  peduncle  crossed  by  3  irregular  lines  or  bloti'hes  of  same  color;  breast  pale  blue, 
lower  jaw  whitish,  tippe<l  with  re<l;  ui)per  jaw  whitish,  with  many  narrow  red  cross  lines;  cheek, 
opercle,  and  side  of  body  with  many  very  small,  n>und,  red  s|X)ts,  most  numerous  on  hea<l  and  base  of 
pectoral;  spinous  dorsal  dusky  bluish,  the  membranes  yellowish  or  greenish  at  tips,  and  a  roimd  black 
spot  on  distal  part  of  eighth,  ninth,  and  tenth  membranes,  these  spots  conflqent;  soft  dorsal  pale 
bluish,  with  yellowish  wash  near  base,  also  near  border,  and  with  3  or  4  series  of  double,  short,  ver- 
tical brick-red  lines  on  the  rays;  caudal  similar  to  soft  dorsal;  anal  pale  bluish  and  yellowish;  1  or  2 
red  spots  on  spines;  pectoral  pale  bluish  with  5  or  6  cross  series  of  light-red  spots,  the  lower  rays 
with  much  red;  ventral  rosy  red  at  base,  then  greenish,  then  rosy  red,  pale  at  tij);  eye  whitish,  with 
radiating  brick-red  areas. 

Color  in  alcohol,  jmle  brown,  marbled  above  and  on  side  with  darker;  vertical  fins  with  pale 
brown,  the  soft  or  rayed  portions  each  with  2  broad  series  of  gray-brown  spots;  base  of  caudal  brown- 
ish; pectoral  and  ventral  pale  brown,  the  basal  portion  of  lower  rays  of  former,  and  middle  of  latter, 
deep  brown;  marginal  portion  of  membrane  among  eighth,  ninth,  tenth,  and  eleventh  dorsal  spines 
blackish. 

Described  from  an  example  (No.  625)  taken  at  Honolulu. 

We  identify  with  this  species,  poorly  describe<l  by  Vaillant  and  Sauvage,  a  large  series  of  speci- 
mens (85)  from  Honolulu,  Waikiki  and  Hilo,  ranging  in  length  from  1.4  to  4.25  inches. 

ScorpamahallieuiStiuyaLge,  Rev.  Ma«r.  Zck)1.  (3).  III.  1H75.  278.  Sandwich  Islands. 

378.  Sebastapistes  corallicola  Jenkins.     Fig.  199. 

Head  2.5  in  length;  depth  2.75;  jiectoral  slightly  less  than  3  in  length;  ventral  3.3;  caudal  equal 
to  ventral;  eye  4  in  head,  a  little  shorter  than  snout;  I),  xii,  9;  A.  in,  5;  C.  19;  P.  16;  V.  i,  5;  scales  40 
in  the  lateral  line,  6  in  series  from  fourth  dorsal  to  lateral  line,  14  from  origin  of  anal  to  lateral  line; 
mouth  but  little  oblique,  lower  jaw  projecting  very  slightly;  maxillary  1.6  in  head,  projecting  l)eyond 
posterior  margin  of  eye;  teeth  all  small  and  simple,  in  bands  in  upper  and  lower  jaws,  Itands  iuterrupte<l 
at  front;  teeth  on  vomer  in  a  V-shaped  patch,  in  bands  on  the  {uilatines  equal  in  length  to  width  of 
vomerine  patch;  suborbital  1.5  in  eye;  a  pit  below  anterior  lower  angle  of  eye,  anterior  nostril  trans- 
versely oval,  with  a  tentacle  in  the  inner  j)osterior  part  of  rim;  {)osterior  nostril  simple,  circular;  t-nout 
with  a  triangular  median  elevation,  the  apex  between  the  anterior  nostrils;  between  each  anterior 
nostril  and  apex  of  rostral  elevation  is  a  strong  short  spine;  6  spines  on  the  upj)er  half  of  ocular  rim, 
first  at  upper  anterior  angle,  second  on  upper  rim  over  center  of  pujnl,  thinl  over  posterior  margin  of  the 
pupil,  fourth  on  level  with  upper  e<lge  of  pupil,  fifth  back  of  (»enter  of  pupil,  sixth  on  level  of  lower 
edge  of  pupil;  sixth  bifid  on  each  side,  fifth  bifid  on  right;  occipital  depression  with  2  spines  at  each 
angle,  one  lateral  to  the  other  at  the  anterior  angU^s,  one  cAudad  to  the  other  at  the  })OHterior  angles; 
a  strong  spine  at  upper  end  of  opercle;  posterior  to  this  spine  and  a  little  above  it  2  smaller  s|»in«-s  just 
before  upper  end  of  gill-slit;  post(*rior  to  these  a  single  spine  at  upi>er  end  of  gill-slit;  two  lai'ge 
diverging  spines  on  opercle;  suborbital  withalnmy  ridge  without  spines  except  a  small  oneon  it**  posterior 
end;  preorbital  with  3  spines,  2  directed  downward  over  upiK'r  edge  of  maxillary,  the  other  forward 
over  edge  of  premaxillary;  at  angle  of  preopercle  an  up|H»r  small  and  a  lower  larger  spine,  Ik'Iow  these 
on  arm  of  preojiercle  4  decreasingly  smaller  spines;  nupraorbital  tentacle  well  develo|HMl,  just  l)a(k  of 
supraorbital  spine;  a  tentacle  back  of  }Misterior  vertical  spine,  lapping  over  edge  of  maxillary;  a  strong 
spine  at  angle  of  shoulder-girdle  above  l)as(»  of  ptH'toral,  sharp-j)ointed,  projecting  u})ward  and  backward ; 
a  small,  less  prominent  spine  back  of  this  one;  gillrakers  short,  5-^  10;  interorbital  space  slightly  con- 
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cave,  with  2  prominent  ridges  riivercini;  |>i)sItTifirIy  ; 
angle!  of  the  <Mvipilal  ilfpn.'sriioji;  iliiTyiil  prolilt- o' 
fourth  dorHal  spinci  depth  of  I'auclal  tHHlnru'li'  t'ljiiHl 
spine  the  lon^ieflt,  a  little  K^'i^ter  than  liali  <>f  licai 
than  fourth;  net-onil  1.5 in  third,  tiivt  1.7-S  in -..-.'uii.!: 
to  next  to  last,  which  is  2  in  fourth;  last  lutii^tr.  i-iiiuil 
."pini^,  se^-onil,  third,  and  fimrili  lr>iii>'sr,  i-<|ii:iliiiv' 
Hpitie;  BfH'oncI  anal  Rpine  lunK^Hl  aii<t  tiiiich  [liir  ktT  i 
third  Hiender,  O.K  iif  Htn-ond;  tirvt  and  ^-.-r-.n.l  s..f[ 
pectoral  round,  middle  rays  loniffst:  vt'Utral  ruiiiiili' 
spine;  head  and  titiii  nakiil. 

Characten"  very  constant.     In  sni;illiT  >|piii(iTcn 

very  Hiiiall  oralwcnt,  in  ntliiTs  vitv  lar';.',  fiini'--il.  I'-i 


nd  ending  in  the  2  twin  npineeof  thooe  at  anterior 
Ihi-  liody  much  more  i-onvex,  greatest  depth  at 
I)  eye.  '.t.-t  in  greater  depth  iif  hody;  fourth  dorsal 
;  thini  and  tilth  xpinee  eiiual,  hut  little  ahorter 
jiini-R  l>ark  cif  fourth  re^ulariy  decreasing  in  length 
i^'Mi-iind;  fliiftrayHahruptly  longer  than  Isftdorxal 
lnl;.■^t  spine;  last  soft  rayp  eiiual  to  next  to  la«l 
uni:ilht'r>^,  l.T^inhead;  first  flender.  2  in  aecoiid; 
iy'<  liinge^'t.  ].<!  in  head;  caudal  slightly  rounded; 
.  M'l-oiid  ray  longest.  itj<  spine  etitial  to  sixth  doreal 

liu-  |H>rit<Tior  :'pine«  of  orbital  rim  not  so  evident 
^i/i-  iif  snpniiiri.iia!  tentacle  varies  much,  in  Bome 
.'til  ;;ri'iitt-r  Ihaiieye,  e.jual  to  second  donail  spine. 


Colnr  r.f  fn 
spots  on  heail. 
dark  liars;  den        fl 

Another  f  w        a 
spots;  a  hiai'lt 

Inali-ohol   h 
lack  the  hiack     I  t^  h       pie- 
well  develope*  an    rea  h 
also  a  numtier  of    na  e^ 

poeteriorly. 

Color  of  t   pe    fie  I  No 
of  brown,   plain  |i«le  tielow; 
with  dusky  blotch  from  seven 
triangular  transverw  lands;  a 

Kesemblee  .Siiirpaniii  oiuir 


I  ngs  and  many  bright  red 
h  spines,  fin  clouded  with 

n  fin  u  th  many  very  bright  red 
•H  nge  han  eye  but  not  so  deep. 
re  del  nolhere,  tins  plain.  Some 
present  but  small,  others  have  it 
s  d  n  al  tlapK  along  lateral  lioe, 
n\  le   B   ghtly  convex   downward 


an  edn 

rse  l>and  iin  najie  (ve 
[distal  half  of  fin;  othi 


dusky  rim  h1h>vi'  nji 
ill  Jonlan  it  Snydrr 


ghter  and-  darker  shades 
indistinct);  spinous  dorsal 
tins  mottled  with  brown  in 

f  eye  on  eye  membrane;  dermal  Hape  white. 

Japan,  but  differing  in  abeence  of  knob  al 
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symphysis  of  lower  jaw,  in  having  no  spine  on  suborbital  except  on  it«  end,  in  having  2  spines  instead 
of  only  1  at  each  anterior  angle  of  (X!cipital  depression,  and  in  greater  length  of  maxilliary,  which  does' 
not  reach  beyond  posterior  rim  of  orbit  in  S.  onaria. 

Close  to  Sc(>rpirna  nuchidi»  (riinther,  from  Raratonga  Island  (Fische  der  Siidsee,  i,  76,  1873); 
differing  from  that  species  in  having  maxillary  reai'hing  past  the  }>o6terior  rim  of  eye;  but  the  third, 
fourth  and  fifth  spines  largest,  instead  of  the  fourth  to  the  seventh  and  the  black  blotch  on  the  posterior 
part  of  the  spinous  dorsal  (7-10  spines)  instea^l  of  on  the  forepart. 

Only  3  specimens  of  this  s|)ecies  known,  all  collected  at  Honolulu  by  Doctor  Jenkins. 

SebaglapiMei  coraUicola  Jenlrins,  Bull.  U.  8.  Pish  Comm.,  XXII.  19U2  (September  23.  1903),  4%),  flg.  38.  Honolulu. 

870.  Sebastapistes  asperella  (Bennett). 

D;  XII,  10;  A.  in,  8;  P.  17;  V.  i,  6;  C.  12. 

The  prevailing  color  is  dull  fulvous,  with  paler  indistinct  patches;  anterior  half  of  dorsal  fin  fuMrus, 
with  a  rosy  spot  at  its  commencement,  j>osterior  half  hyaline,  the  projecting  tips  of  the  rays  edge<l  with 
black;  ciiudal  nninded,  transparent,  crosscnl  by  2  blackish  fas<-iie;  anal  fuscus  at  baHe,  trans{)arent  in 
the  middle,  and  blackish  at  tip;  j>ectoral  crossed  by  2  blackish  bands,  and  by  2  irregular  ones  com|X)sed 
of  numerous  minute  white  jKjints  giving  to  them  a  froste<l  appearance;  ventral  fins  similarly  colore<]. 
The  head  exhibits  the  usual  asperity  of  this  genus,  but  only  in  a  moderate  degree;  on  its  lower  {mrti* 
are  a  few  short,  flattened,  white  filaments,  and  similar  filaments  along  the  lateral  line  and  on  the 
upi>er  parts  of  the  Ixxly,  being  most  numerous  in  the  latter  situation;  above  each  eye  is  a  rosy  colored 
cirrus,  ecjualing  in  length  about  three-fourths  of  the  diameter  of  the  orbit,  and  scjmewhat  Iol)e<l  along 
its  e<lges;  there  is  a  short  cirrus  on  each  nostril,  and  another,  whi(;h  is  pinnately  branche<],  on  the  middle 
of  eAch  side  of  the  upper  jaw.     ( Bennett. ) 

Hawaiian  Islands;  not  seen  by  us. 

Scorpgnta  atpfreUa  Bennett.  Zool.  Journ.,  IV,  1828,  40.  Sandwich  Islands;  Gilnther.  Fi»rlie  der  Siidsee,  III.  HO.  1874  (after 
Bennett).  ' 

380.  Sebastapistes  coniorta  Jenkins.     Fig.  200. 

Head  2.4  in  length;  depth  2.75;  eye  3.4  in  head;  snout  3.25;  interorbital  7;  maxillary  2;  mandible 
1.9;  D.  XII,  10;  A.  iii,  5;  P.  16;  V.  i,  5;  scalers  7-53-14. 

Boily  elongate,  compressed,  greatest  depth  at  first  dorsal  spines;  back  slightly  elevate*!;  snout 
rather  short,  blunt,  rounde<l;  mandible  large,  rather  strong;  mouth  large,  slightly  oblique;  maxil- 
lary long,  reaching  below  last  fourth  of  eye;  breadth  of  distal  exj)ande<l  extremity  2  in  eye;  fine  teeth 
in  bands  on  jaws,  vomer,  and  palatines;  tongue  small,  thick,  pointe<],  little  free  in  front;  lips  rather 
thin;  nostrils  close  together,  anterior  with  small  rtt»sby  flap;  interorbital  space  rather  narrow,  con- 
cave; nasal,  preorbital,  sui>raorbital,  jMJstorbital,  tympanic,  j>arietal,  and  nuchal  spines  present;  a 
ridge  of  spines  from  behind  eye  above  opercle;  a  ridge  of  spines  m^ross  cheek  ending  in  a  large  spine 
on  margin  of  preoi)ercle,  Inflow,  which  are  2  others;  two  large  spines  on  opercle;  }>re(>rbital  with 
4  spines;  fourth  dorsal  spine  longest,  2.7;  soft  rays  longer,  fourth  longest.  2.7;  second  anal  spine 
longest,  2.2;  first  anal  ray  longest,  2.:^5;  caudal  rounded,  1.9;  pwtoral  rather  small,  l.S,  rounded; 
ventral  1.7,  spine  2.25;  least  depth  of  caudal  {)eduncle  5;  settles  rather  small,  ctenoid,  exct^pt  those  on 
belly,  which  are  snuxith;  lateral  line  oblique  to  l)a8e  of  caudal.  Descril)e<l  from  an  example  (No. 
a5769)  from  Honolulu. 

Color  in  life  (No.  278,  O.  P.  J.),  light  olive,  with  dark  brown  mottlings,  body,  head,  and  fins  cov- 
ered thickly  with  small  brown  si)ot.s;  |)osterior  margin  of  caudal  red;  fins  color  of  body. 

Color  in  life  (No.  0.'V)24),  olive,  with  irregular  brown  areas  on  Ixxly  anti  head;  numerous  small 
deep  brown  siM)ts  on  head;  fins  olive,  with  brown  markings,  except  the  posterior  half  (►f  the  caudal, 
which  is  red,  also  up|)er  and  lower  edges  of  same;  e<lge8  of  anal  and  ventral  re<l;  iris  red. 

Color  in  alcohol,  brown,  marbled  with  dark  brown  forming  about  3  l)road  ill-(letine<l  vertical 
bands;  upper  surface  of  body  covennl  nearly  everywhere  with  numerous  small  dark  brown  dots  also 
extending  on  all  the  fins;  spinous  dorsal  with  deep  brown  blotch  at  middle  of  bane;  soft  dorsal  and 
anal  each  with  hist  brown  vertical  band  of  trunk  extending  out  on  the  fins;  caudal  with  brown  Imse 
and  deef)  bn>wn  blot<-h  on  outer  porti(m;  a  brown  streak  extending  back  from  eye,  an<l  a  dark  spot 
behind  its  upper  margin;  a  deep  brown  blotch  at  tij)  of  oi)ercular  flap. 
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The  above  desrription  m  liaxeii  i-hwfly  on  Ihe  tyi*  (No.  ^175  of  O.  P.  Jeiikids's  i-ollcclii>ii,  .Wf>9;i, 
U.  S.  N.  M. ),  2.t>  iiiclieH  loii)i:,  fruin  llonolulii,  wht>nr  Drn'tiT  Jcnkitif  (ililaineil  H(l  uIIiit  cxitiniilt-M  fmin 
the  fiml  n><.'kH  of  the  nt-i,  riLtiging  from  1.3  lo  '2.li  iiii'heii  lontc.  Tlie  t<;>t-<-ii-Fi  in  kii[>\Mi  only  fniiii 
Iloniihiln  and  U'aikiki. 


H.  U  11   L    t 


n  h 


Wll 


'-^^ 


Oeaoi  809.  HZUC0LBHU8  Oooda  *  B«ui. 

Body  obloiiK,  mtmewhat  t'ompreiwed;  lieoil  large,  ctetmiit  Kcaleo  on  itf  tip.  I'lic 
mvt^ral  nerieti  of  tipinoiie  ri<lK<'e  on  ht'iul,  hut  no  ncoipital  pit;  month  larve,  uilh  I 
t«ethon  jaws,  vomer, and  iwlatinex;  ilorealKn  eontinnons,  notdi'4>|ily  llllll■h^^^,  wilh  : 
10  to  12  rays;  anal  with  H  ppineti  and  <i  rays;  jircUinil  liniiKi,  fHn-tiha]ieil,  uith  r 
Kroupo,  the  first  of  2  Hiinple  rayii,  the  ttecond  of  8  ur  t>  brani'heil  ravH,  the  third  of  H  i 
times  prolonged,  with  thpir  tiiM  tendril-like  nnd  free  froni  luenihrHne  fi>r  one-lialf  tl 
Hoft  (lorml  with  tips  free  from  tnemhrane;  tinliorliitiil  ke<-l  smooth,  or  with  a  niii 
under  eye;  preobital  with  spines  Miialt  and  I liililen  beneath  nkin;  verh>bni'  10  -  14  =  24;  no  air 
Very  elo(<e  to  S<vr]itriiii,  iliffering  only  in  the  SeUittf-Wiie  [-mniniii,  the  2  jtenera  pmlwhiy  i- 
by  intermediate  fonns. 

The  single  Hawaiian  speniex  of  thiti  iiemiH  \i>  fnlly  deBi'Hbeil  in  Se^'tion  11. 
lldicoltHmQooli'fSi  B»n.  Ori«iili- Icluh., -i^H,  JHMi  ttlai^iiliiiilfruil. 

OeDM  SIO.  FOHTUIUS  Posy. 

This  genuH  has  the  form  and  general  ("tructure  of  IMifilfiiitt.  differing  in  having  tlii'  |«Tt 
all  simple  and  only  their  tipc  free;  «  li>  «  rays  in  the  anal;  the  snlBirbital  keel  composiHl  .if  ;i 
dif(erentiate<l,  flat,  knife-like  spines;  2  prominent  retrorse  spineji  on  eaeh  siilHirbilal. 

The  single  Hawaiian  s|H'('ies  of  thisgenux  is  fully  ilt»«Til>ed  in  Sei^ion  11. 


ir  length  or  I.-^ 
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Genus  211.  MEBINTHE  Snyder. 

Allied  to  Helioolenns,  but  with  a  \o\\^  cirrus  a}><)ve  the  eye;  head  very  long;  pectoral  rays  all  simple; 
dorsal  spines  12,  all  low;  head  mfM]erat<*ly  ariiuMi;  scales  moderate,  ctenoid;  side  of  head  scaly;  jaws 
nake<l;  teeth  on  vomer  and  palatines;  ^illrakers  slender,  few  in  number. 

Merinthe  Snyder,  Bull.  I*.  S.  Fish.  Comm..  XXII.  VMr2  (Jan.  19.  iy<v4i.  .S;;.=»  {mncntcrphala). 

382.  Merinthe  macrocephala  (Sauvajje).     ''(hypu  kai  Xohu.^*     Plate  55. 

Head  2  in  length;  depth  2.8;  eye  on  in  head;  snout  2.7;  interorbital  11.75;  maxillary  2.2;  D.  xii, 
11;  A.  Ill,  6;  P.  17;  V.  i,  5;  scales  9-.V.:-l>2. 

Botly  elongate,  compre8se<l,  jrreatest  <l«pth  about  middle  of  ventral;  head  very  long,  a  little  deeper 
than  broad;  nasal,  precx'ular,  supraorular.  |M»st<n'uIar,  tympanic,  parietal,  nuchal  spines  present;  no 
coronal  spines;  5  long  spines  across  clie«'k,  last  forniini:  lar^re  broa<i  spine  on  lower  margin  of  preopercle; 
2  opercular  spines;  2  spines  dirt-ctly  U-hiiid  vyv.  '2  spiiu^s  mi  supra-scapula;  lower  margin  of  preopercle 
with  2  broad  spines;  sn<»ut  loujr;  vyv  rather  small,  lii;_'h,  anterior;  mouth  large,  a  little  oblique; 
maxillary  long,  reaching  a  little  beyond  anterior  iiiar*:in  of  eye.  its  <listal  expanded  extremity  1.35  in 
eye;  lips  narrow,  fleshy;  teeth  tint',  in  ratlur  narrow  )>ari<ls  in  jaws;  teeth  on  vomer  and  palatine 
similar,  V-shajXHl  on  former  and  short  >trai;rht  narrow  ban<l  on  latter;  tongue  short,  triangular,  free, 
smooth;  branchiostejrals  7,  larjjrc;  a  round  tliin  flt'>hy  cirrus  »ver  each  eye,  its  length  much  greater 
than  eye;  d«)rsid  spines  strong'.  sharj>  |H»inte<l.  tliird.  fourth,  and  tifth  longest  and  al)out  equal,  3.75 
in  head;  j)enultiinaie  dorsal  spine  (i.7o  in  last  spine:  second  <lorsal  ray  longest,  3  in  head;  first 
anal  spine  a  little  less  than  half  lenj^th  of  se(«»n<l  spine,  whieh  is  longest,  3  in  head;  first  anal 
ray  longest,  2.8  in  head;  caudal  moderately  lon^,  truncate,  '2  in  head;  caudal  peduncle  compressed, 
depth  4.8  in  head;  pectoral  lon;^'.  reachin*:  below  oriirin  of  tirst  soft  ray,  UKHlian  rays  longest;  ventrals 
rather  small,  2  in  head;  sj>ine  .i.'J  in  head:  orii:in  of  ventral  a  little  in  fl"ont  of  that  of  pectoral  or  below 
origin  of  dorsal;  scales  iuo<lerat<*.  cten»»id:  snout,  jaws,  interorbital  and  preorbital  regions,  and  lower 
8urfai*e  of  head,  naked:  scales  on  top  of  head  l)ehind  eyes,  very  small;  gillrakers  2-t-9,  broad, 
compresseil,  e<jual  to  louirest  »:ill-tilanients  or  2.s  in  eye:  lateral  linearme<l  with  long  scutes  at  firstand 
sloping  down  obli»juely  to  ba.^e  of  caudal. 

Color  in  alcohol,  ]>ale  brown,  darker  or  nH>ttle<l  with  «leep  or  dusky  brown  on  back  and  upper 
surface;  several  short  brown  lines  running  from  front  of  lower  margin  of  eye;  dorsals,  caudal,  and 
pectoral  8j>rinkled  with  dusky:  anal  w  ith  a  few  dusky  spots.     Bright  orange  re<l  in  life  and  very  showy. 

Descril)ed  from  a  sj)ecimen  10.7')  iiu  hes  lonjz  (No.  (K'vJOl  i  taken  at  Hilo;  another  smaller  was 
obtaineil  by  the  Alfxitros.^  at  Honolulu.  Kxainples  recently  seen  in  aquarium  at  Waikiki.  Reaches  a 
weight  of  4  or  5  pounds. 

Sfhaftef  mnrnH't  phu/iis  ^miVHQi-.  Bull.  S.x.  F'liiln.    7  .  VI.  W*^J.  U'.'.*,  Sandwich  Islands. 

Merinthe  macnjc^pfKihi.  Siiydtr.  Hull.  ('.  >.  Fi-h  <'.»iiim..  XXII.  r>rj  ..Jan.  l\K  1«J04>.  5iT  (Honolulu;. 

Genus  212.   SETARCHES  Johnson. 

Head  and  Ixnly  cf>mpressed;  head  s(aKles>  above,  its  lM)nes  cavernous,  flat  between  theeyes;  only 
1  pair  of  spines  at  occiput;  no  tran>\ei-se  L'rooveat  oc«iput,  only  small  spines  or  none  above  orbit;  oper- 
cle  and  preofxTcle  strongly  arme< I  with  straii:ht  long  spines.  Kye  mo<lerate,  near,  but  not  touching, 
profile.  Mouth  terminal,  broad,  som«\vhat  obliijue;  maxillary  extending  to  jK»sterior  edge  of  eye, 
nmch  expande<i  Indiind.  l>)wer  jaw  somewhat  jirojecting,  the  small  symphyseal  knob  received  in 
rostral  not<*h.  Villiform  teeth  on  jaws,  vomer  and  palatines.  Preorbital  with  2  or  3  spines.  Opercle 
scaly.  ScaU»8  cycloid,  moderate.  l.,ateral  line  a  broad,  scaleless  gro<^>ve  with  skinny  (alx)ut  27  to  30) 
tulx's.  No  lai'inije.  Dorsal  deeply  notched,  with  12  si>ines,  its  origin  in  front  of  pectoral;  soft  dorsal 
shorter,  the  rays  fewer  than  the  spines.  Anal  in.^erted  under  end  of  dorsal,  its  si)ines  strong,  gradu- 
attnl.  Pei-toral  broad  and  l)ony,  with  20  or  more  rays,  of  which  a  considerable  number  of  median  ones 
are  !)ranche<l.     Branchiostegals  6  or  7.     Pyloric  aj^x'udages  few.     D(*ep  water. 

The  single  Hawaiian  sjHJcies  (»S.  rt'niifjtr)  of  this  genus  is  fully  described  in  Section  II. 

S/f(irrhtM  Johwuyu.  Phh'.  Zool.  .S<K'.  Loud.  1H62.  177  (tjutith*  ri  >. 

Btit/iytiibast<s  i^tiiind&L-hneT  6i  Doderlein.  DenkK-hr.  .\k.  Wiss.  Wien  18H4,  207  (alboscens). 
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OenuSIS.  BBBAITOPBIS  Oill. 

This  genw  diffeix  fnjm  SflmiiliKlf''  in  the  alu^niv  of  imlntint;  It^th.     D. 
(leniial  fl&pe;  i-heckx  anil  open'leK  rnuly;  prvorlulal  with  obtiiHf  «[>int«  i>r 
are  hII  of  very  Kniall  wze  ami  arc  nfttn  iiniwrvtHl  in  Chinese  insect  Iwxes. 
Nrbiufopni  mil.  Pmr.  Ac.  N'al.Si'l.  Phtla.  li'^-iW  iimlgliTtit). 


or  10;  A.  in,  5.     No 
The  known  sjiecics 


383.  Sebaatopaia  kelloff^  .Ienkitu<.     V\.  202. 

Head  2.5  in  lenijrth;  <leplh  3.2;  eye  3.:H)  in  head;  Bnmit  ;t.65;  iiilerorbital  S.ft;  maxiilHry  \M: 
manaible  1.6;  D.  xm,  fl;  A.  ni,  5;  V.  1»;  v.  i,  5;  «alu« 5-;ll-«. 

Boily  elonttate,  (>jm)>rei«e<l,  t;reat4vt  <1t|ith  aboiil  inidiHe  of  trunk;  back  not  elevatfil;  pnoiir  rather 
short,  blunt,  roundeil;  mandible  mthcr  large.  jawK  eijiial;  nicmth  larve,  iilightly  obiii[ue;  maxillary 
larfte,  brooilly  expandeil  diotally,  \.\ifi  in  eyi-;  t^vth  line,  in  narrow  l«tndi<  In  juwh  and  on  vomer,  none 
on  patatineii;  longiie  Ibiek,  sitiall,  broail,  |>ointe<l,  five  in  front;  li)»i  rather  thin;  eye  in  anterior  half 
of  head;  noHtrilt'  dotte  toi^tber,  ajiterior  with  elevatwl  riui  ami  lonfi,  thin,  Meshy  Hajj;  interorbital 


P[n.  va. 


jjpajre  ileeply  concave;  nat«1,  prewiilar,  supraoi'ular,  postomlar,  tyiujmnie,  I'oronal.  parietal  snd 
nuchal  spinia  preBent;  a  row  of  several  wpineH  Imck  of  eye  over  operele;  a  row  of  fpiiien  iu■ro^H  ehcek 
below  eye  ending  in  a  larj^  tipine  at  edice  of  open'le,  2  l)etow;  2  xpiiieH  on  o|HTi'le;  preorliital  an<I 
supraorbital  f1a)ie  ralhcr  \iiug  and  thin;  ilorsal  xpineM  all  rather  low,  I'ixth  Inn^ext,  :i.(>5  in  hea>l;  liefOiKl 
dontal  ray  2.7;  HCfoixl  anul  lipiiie  larfi;eMt,  2  in  lieail;  thini  anal  ruy  l.t<;  eAudal  roundol  I..*);  [)e<'lornl 
1.5;  ventral  l.ft;  caudal  |H-dunele  eom|jre«^l,  itH  leai-t  depth  'i.^:  sialif  rather  larjp-,  very  finely 
ctenoid;  head  with  wnall  walew  on  top,  ehei'kH  and  opi-n-leH;  tnlnw  of  lateral  line  larjje,  eiiiii<i>icnoiii', 
and  fi.rniinji  a  nearly  i'lrai»!hl  included  i-ourse  to  liaw.'  of  caudal.  IX-jicrilitil  from  an  example  (No. 
K.i7)  taken  nt  Henfhaw'M  Pool,  llil.j. 

Ciilor  in  lifeof  aH|iei-iinen  iM  incliex  iong^  (.\o.  (k'tViO).  dark  |>Hrt>>  dark  brown,  lighter  partn  Kray. 

Color  in  alii)liol,  rii-h  dark  brown,  variegaled  with  cieepiT  brown  ciiei'ks;  heail  more  or  leiw  varie- 
fWteil  with  brown  aln)vc,  [lale  or  whitish  lienealh;  a  deep  brown  blolch  lieloH  eye;  a  pale  brown  lianil 
ai:n)»is  lirfl  half  of  canilal  |ie<lunclc,  the  reiiiainiut;  purlion  and  tiB;«  of  <-anilal  blackish  brown;  Mde  in 
front  of  caudal  peiluncle  broadly  dee)>  brown,  extending  forward  to  middle  of  <<pinoni<  donial,  and 
including  liasal  portion  of  mft  doriwl  and  anal  where  it  lieiiimee  black;  remaining  |Hirtion»  of  Mift 
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dorsal  and  anal,  together  with  caudal,  f)ale  jrray  white  with  l)rownij«li  wavy  bare;  pectoral  with  outer 
I)ortion  gray  white  l>arred  with  hrownij^h  wavy  bars,  basal  portion  l>la(*k;  ventral  blai'k. 

We  have  10  example**,  2  (including  the  tyi>e)  taken  by  Jenkini>  at  Honolulu,  5  by  us  at  the  same 
place,  2  by  us  on  the  reef  at  Waikiki,  aii<l  one  from  Hilo.  Specimens  were  also  obtained  by  the 
AifnitroM  at  Honolulu.     Our  spei'i mens  arc  from  less  than  an  inch  to  1.8  inches  long. 

Sfhnstop«it  k  Uoggi  Jenkins.  Bull.   l'.  S.   Fish  Comm..  XX 11.  iycr_>  ,Sipi.  2?,  1908),  492,  fig.  37,  Honolulu  (type.  No.  50694, 
I'.  S.  N.  M.);  Snyder,  op.  eit,  (Jan.  ly.  1W4).  ras    Honolulu  i. 

384.   Sebastopsis  parvipinnis  (Garrett). 

Head  8  in  total  length;  depth  slightly  h-.<s  than  :>:  cyt*  nearly  4  in  head.  D.  xiii,  10;  A.  iii,  5; 
V.  I,  5;  P.  VII,  9;  C.  o,  1,  (>,  5,  \/.\. 

Upi^er  and  lower  outlines  similar,  Iwiu^  ^rnatly  aniKMi;  eye  large,  circular;  4  spines  along  upper 
edge  of  orbit,  the  same  numlK^r  on  each  >i<le  <>i  the  o.iipital  regiou  and  nape,  the  posterior  one  the 
larger;  2  infraorbital  spines,  1  «»ii  tlie  nasal  lM>n«-.  and  a  loiijiitndiiial  row  of  4  along  the  supratympanic 
region;  2  on  Of>ercle,  the  Inwer  one  \^>\\)i.  and  project! n^'  }M»steriMr  to  the  margin  of  that  bone;  a  stout 
one  on  humeral  region,  1  on  infraorl»ital.  ">  on  inar;jin  of  |>reojKTcle  and  a  longitudinal  row  of  irregu- 
larly di8i>o.se<l  oiK»s  on  cheek;  jowrr  jaw  sIiL'htl\  loiiirer  than  upixT;  maxillary  reachuig  posterior 
bonier  of  eye.  Fine  scales  coNfrin.:  l»a.-al  j>«»riions  oi  all  the  tins  except  the  ventrals,  and  all  parts  of 
head  except  the  jaws  and  lower  liali  of  maxillary  lK)ne;  minute  Hlaments  on  all  parts  of  body,  most 
numerouiii  on  up|H'r  anterior  tiiinl. 

Dorsal  and  anal  tins  .-mail,  tin-  iorm<r  »  ommencinu:  alM»ve  orijnn  of  latter;  spinous  dorsal  ver>' 
low,  gently  archiii.  eonstitntini:  nearly  two-thirds  of  tin;  soft  portion  of  anal  very  narrow  and 
rounded  off. 

Color,  head  and  anterior  liaif  of  ImmIv  grayish,  j>a.<sinir  into  liirht  carnation  l)eneath,  and  oliscurely 
cl<»ude<l  with  «iusky;  p<»st«rior  half  of  h(>dy  du>ky  black,  fadin*;  into  pink  l)enjeath,  maculated  with 
small  darker  sjMits;  caudal  trunk  pink;  2  lar^re  dusky  hlack  spots  on  anterior  dorsal  region;  iris 
greenish-yellow;  tins  pinky-nd;  >pinons  dors;il  being  mottled  with  dusky,  other  tins  dotted  with 
pinky-brown,  a  bar  (»f  the  same  rolor  on  the  caudal  base.      ((Jarrett.  ) 

Known  «»niy  from  Honolulu,  from  the  ty]K\  and  another  s|>ecimeu  obtainwl  by  the  Alfmtrosa. 

Scorinrrn  jtaniffiiinif^  'iarr'  tt   rro<    (  h1    a<    ><  i.  lvu>.  l(i'..  Hawaiian  Islands;   ^iinithtT.  Fb<*he  der  Siidsee,  75,  LII,  fig.  n, 

1x75  ( Jviiiduich  F««1jiimI>  i. 
.SefxiMoiMiitt  iMirriffiniiix.  Miy.ler.  iJull.  I'    S.  Fi-li  <  oinin..  X.XII.  !'.•<'■-*  i.Iaii.  VJ.  ll^M  >.  .^35  (Honolulu). 

Genus  214.  PTEROIS  Cuvier. 

B«Kly  el<)ngate,  coniprosel.  covered  with  moderate  or  small-size<l  scales,  which  are  usually  not 
ciliat^Ml;  iMuies  of  head  well  armed:  the  upj»er  .-urfa***  of  head  with  <*irri;  o|>ercle  with  a  spine;  mouth 
large,  with  teeth  on  jaws  and  vomer,  none  on  palatines;  dorsal  tin  elevated,  with  12  or  13  spines, 
which  are  slender,  sharp,  and  joined  by  membrane  oidy  at  l)asi»;  soft  dorsal  with  branched  rays;  anal 
with  3  Hpines  and  H  to  s  branehed  ra\s;  eaudal  ronn<led  or  tnmcaie;  ventral  nifKierate,  or  long,  the 
rayH  i,  5;  |)ectoral  greatly  elongate,  the  ra\s  simple  and  largely  free  from  the  liajae,  the  tips  reaching 
to  or  Ix'yond  the  caudal  tin. 

Species  of  rather  large  size,  abounditiL'  about  the  coral  rt'efs  in  the  tropical  Pacific,  dreaded  by 
fighermen  on  account  of  their  venomous  opines.  The  coloration  is  very  showy,  most  of  the  species 
l>eing  yellowish  with  dark  bauds. 

p9ruKiomonoptPruf  Klein.  MLs.*iu?<.  linej*.  V.  IT.'iO.  7»'.  i  tionhiuoniial  >  nijlitans). 

I*)ifw1ojtt/rim  Klein,  same  type. 

hit  /f/T»/i>  Cuvier.  Regne  Animal,  ed.  I.  J>fi,  1M7  ir,,fitiu,i'>. 

/f'r»i>()ken,  Isis.  1M7.  IIK-J,  same  tyiK-. 

/•ten/M  Cuvier  A  Valeneiennes.  Hi>l.  Nat.  I'oisj*..  IV.  :VA.  \yj*)  inJitnns). 

Mat-njchyruft'^viAXXi^^n.  Nat.  Hist.  Cla.»<«<n.  Anini..  11.  •-•»V4.  1S>*9  ^mUt«\. 

Pterolf^ptuA  Swainson,  Nat.  Hist.  Cla^sn.  Anini..  II.  201.1Si9  ilimrjimuda). 

Pteropterus Hvftdmfon,  Nat.  Hist.  Classn.  Anlm..  II.  'itVl.  \Ki9  {radiatn). 
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385.   PteroiB  aphex  Jnnlan  &  Evci 


Fi|f.  21)3. 


mrbitsi  6.2;  maxillary  ; 


llend  2.4  in  It-nKth;  ili-iith  2.tt5;   fve  3.H  in   lieail;  tinout  ; 
mandible  2;  D.  xiii.  II;  A.  rii,  7;  P.  l«;"v.  i,  5;  boU-h  lO-VHS. 

Body  elungatt>,  rnniprciiBed,  Kn'at«)<t  de)>Ui  at  tirnt  lional  spinea;  back  only  Bliuhlly  elevaled; 
inded;  iiiontb  laiye,  oblique;  maxillary  reachiiiK  Itelow  aiitfrbr  rim  nf  orbil, 
mity  1.75  in  eye;  lepth  line,  in  bands  in  jawK  and  on  vimier;  lijis  rather  thin. 
»mpre8seil  and  free  in  front;  jaws  nearly  equal;  eighth  dorsal  H|iine  longed. 
it£  Hpine  4;  Rfth  (lureal  ray  i.7.^;  thini  anal  apine  longest,  2.2;  third  anal  ray 
nded,  elongate,  1.4:  pectoral  lung,  the  rays  mure  or  lesH  free  for  at  least  half 
n  head,  rea<:hing  beyond  origin  of  anal;  ventral  npine  2.1;  candal  jtedunele 


t  rather  abort,  i 
ita  diBtal  expande*]  e 
fleshy;  tonpie  pointed,  i 
equal  to  head;  penultim: 

longest,  l.b;  caudal  roi 
their  length;  ventral  I. 


compresw*!,  ila  depth  3.75;  nai^il  spinal  very  iuiall;  preiH'iilar,  Bupracii.-nlBr,  and  posliK'nIar  spinee 
present,  Ihe  upper  bony  ridge  over  eye  being  serrate;  tyrnpanie,  coronal,  parietal,  and  nnrhal  spines 
present,  coronal  very  small  and  close  together  and  parietal  with  4  serrations;  a  finely  serrated  ridge 


Fia,  303.— rtrroli  «pA«z  Jonlan  &  ETermann;  [mm  Ihe  Irpf . 

[roin  behind  eye  over  opercle  tii  suprascapula;  a  finely  serrateil  ridge  over  preorbital  and  cheek  ti 
margin  of  preopercle,  ending  in  a  strong  spine,  below  this  ^  other  spines;  preorliilal  with  at'troii) 
spine  over  maxillary  posteriorly,  Hnd  with  fine  serrations  above;  scales  ctenoid,  present  on  lop  o 
hewi,  cheeks,  and  open-les,  head  otherwise  naked;  tulies  of  lateral  line  single,  in  straight  line  In  !«» 
of  cauilal;  several  fleshy  flaps  on  heaii,  1  above  eye,  1  from  lower  [ireorbital  spine,  and  L'  from  ulo[i| 
margin  of  preopercle. 

Color  in  aliM^hol,  very  pale  brown,  whitinh  l>eneatli;  side  with  U  broad,  deep  brown  band.'',  hIIit 
nating  with  narrow  brown  lianils  on  trunk  and  posterior  |H>rtion  of  head,  narrow  lirown  liiir>  frmi 
below  penultimate  dorsal  spine  with  a  narrower  bmwn  line  on  each  side  above  lateral  line;  lii»c 
surface  of  head  whitish,  without  crusebands;  spinous  and  soft  dorsal  and  caudal  each  with  4  clusk; 
I'rown  crossbands;  base  of  anal  with  2  broad  similar  bands,  and  soft  portion  of  anal  with  :i  scriei^  n 
irregular  crossbands;  axil  of  pectoral  above  with  white  blotch;  pectoral  whitish  with  10  blackisi 


FISHES    OF    HAWAIIAN    ISLANDS.  465 

cn>s8ban<i.«;  a  brown  band  in  front  of  l>aiH*  of  pectoral  extending:  on  lower  pectoral  rays;  ventral  with 
dusky  blotch  at  [yaae^  outer  portion  with  aUmt  o  dn^Jky  cnis^bands. 

The  only  example  we  have  setMi  of  this  sj^eiies  i.^  the  tyi>e,  No.  50650,  V.  8.  N.  M.  (field  No. 05030), 
6  inches  long,  obtained  by  us  at  Ilonohilu. 
Pt^rvi*  fphtx  J  or*hin  6:  Evermann.  Bull.  I",  s.  Fish  Coinin..  XXII.  imr2  (April  11.  1903  k  201,  Honolulu. 

Genus  215.  DENDROCHIRUS  Swainson. 

PectoralH  short,  undivided,  the  rays  hraiichcd;  otherwise  much  Hi*  in  PteroU. 

Dendrochiruf  SwHiui«oQ,  Claj«.  Animal..  II.  \>*K  l*^^?»    z'f'ra 
Brachyru*  Swainson.  I.  <•..  263  (zrhru). 

a.  Membrane  of  sjiinon.**  dorsal  conne<-tiiiv  tin-  -i»iii'  >  in  arly  to  tin  tips barhfri^  p.  ASS 

aa.  Membrane  of  spinou.s  dorsal  low,  lR-iwe«ii  tin-  '>.|>in»'^ chlorrus,  p.  465 

386.  Dendrochirus  barberi  i  St(  iiwhulnirr  i.     IMate  LXXIFl,  as  I>.  hucUfoni. 

Hea<l  2.5  in  lenjrth;  «leptli  2..">;  ryi-  :>.4  in  hra«l;  siioiit  "J..".:  inten»rhital  5;  maxillary  2.1;  mandible 
l.S;  D.  XIII,  10;  A.  HI,  ♦>;   V.  IS;   V.  I,  :>:  >ral»-  s-VJ-i:;. 

B<xly  elongate,  comprrs.^^rd,  ratlnr  <l»fp.  tin*  L'reanst  <Upth  at  tilth  diirsal  spine;  pn>file8  of  trunk 
a})ove  and  l)elow  more  or  hss  t\«*ii;  lua<l  «ompr»»e«|;  Miout  >hort.  n>nndt^l;  mouth  large,  maxillar>' 
nearly  reaching  Ix'low  ini<MI«-  of  cy*'.  it>  <li<tal  cxitaiHltMl  rxtrtTnity  e<|nal  to  half  eye;  minute  teeth  in 
l^nds  in  jaws  and  on  voimr;  lips  tliin;  tonjiu-  poiuitMl,  comiin-ssrd.  fn*e  in  fn)nt;  jaws  nearly  equal; 
anterior  n^>stri Is  each  witli  a  .-rnal!  tlcshy  tla|«;  intcrorl»ital  spa««*  det'ply  concave;  fifth  dorHal  spine 
longj-'st,  1.25  in  head;  jK-iiultiinatc  spiiir  .">.L*;  srcoml  anal  spim-  lon^'rst,  2.1;  thinl  anal  ray  longest  1.3; 
caudal  roundi*<l,  1.25;  pc'ctoral  2.4  in  trunk,  rrarhing  Ulow  niiddh'  of  l»ase  of  soft  dorsal,  rounded,  and 
only  membranes  l>et\\ct'n  lower  ray>  >li'jlitiy  incisrd;  \«'ntral  rouixh-d,  reaching  base  of  first  anal  ray, 
caudal  i>e<lunclecompre.>^.H'd.  its  Irast  <lcpth  '.."»  in  h<a»l.  na.<al  spines  very  small,  preocular,  poetocular; 
tympanic  and  coronal  spina's  pr^^M-nt;  parietal  and  niichal  spines  forming  a  single  ridge;  a  ridge  of 
spines  l)ehind  eye  al)ove  opcnlr;  a  ri<l.:»ot  spines  below  eye,  ending:  in  a  spine  on  margin  of  preopercle; 
2  spines  l)elow  this  al>o  ..n  mapjin  oi  pnM»p»'n  le;  no  oj>erciilar  spin<*s;  margin  of  preopercle  with  spine 
j)rojecting  down  and  l»ark;  ^kinny  llaj>  '  al>ove  eye  equal  to  its  diameter,  and  another  from  preorbital 
spine;  scales  small,  ctenoid;  head  naked  except  some  scales  or]  o]>erc]e,  cheek,  and  side  above;  lateral 
line  running  obliquely  down  to  l>a.<e  of  caudal. 

CVdor  in  alcoh<»l,  pale  l>ro\v!i  or  whiti-h:  si<le  witii  .S  pairs  of  deep  brown  vertical  Imnds,  first  on 
posterior  part  «»f  head  preceded  l»y  a  deej*  Itrown  streak  from  U»low  eye,  second  on  middle  and  posterior 
|>art  of  spinous  dorsal,  and  third  extcndini:  out  on  >oft  anal  and  I >a.«^a  1  j>ort ion  r>f  soft  dorsal;  soft  dorsal, 
caudal,  an<l  anal  pale  or  wliiii-h;  nienjl>ranes  of  dorsal  spines  d(M'j>ly  inci.si*<l  in  frrmt,  each  spine  with 
.3  brown  crossban«is;  ik<  toral  ^'ra\  i«-li  with  a  Idackish  l)r<»wn  ba.sal  !>lotch  an<l  5  V>lackish  crossbands; 
ventral  blackish  with  2  whitisli  or  L'rayish  blotches. 

The  nominal  sjK'cie^,  Jf.  /iii>l.«,iti,  is  especially  characterized  by  the  unsiKjtttM;!  soft  dorsal,  anal,  and 
caudal.  It  was  tlnm^rht  to  be  tlir-tinL'ui-hed  from  IhinirorliirHx  Imrhfri  Steindachner  by  the  longer  j)ec- 
toral,  which  reaches  to  below  the  jM.>teri<>r  dorsal  rays,  but  this  character  is  found  not  to  be  i*onstant. 

We  have  1  sjK:'cimen,  l.s  inches  lon^',  from  Waikiki,  an<l  4  ♦ithers,  2  collected  by  us  and  2  by 
Jenkins,  all  at  li(molulu,  and  rani^iniz  from  l.s  to  4  inches  long.  The  Albatross  also  obtaineii  speci- 
mens at  Honolulu. 

/?r<rrow  barber*  Steindachner.  lK'nk>.  .\k.  Wiss.  Wij-n.  LXX,  IWl.  laf.  III.  tijj.  2,  in  the  plankton  between  Honolulu  and 
Cape  Horn;  preliminary  des<ription  piihli>h<'<l  in  tlif  .KnzeiKcr.  No.  XVI.  p.  17.'».  June  27, 1900  (Coll.  Captain  Barber). 

/Vm/rw7i /nw  ^ud*m»  Jordan  6i.  Kvennann.  Bull.  I'.  S.  Fish  Comm..  XXII.  1902  (April  11,  1908),  202,  Waikiki,  Oahu  Island; 
Snyder,  op.  cit.  (Jan.  li».  1904).  •'»;i<;  i  Honolulu  . 

387.  Dendrochirus  chloreus  Jenkins.     Fig.  204. 

Head  2.5  in  length;  depth  2.75;  eye  3.5  in  head;  snout  .3.75;  interorbital  6;  maxillary  2. 1 ;  mandible 
1.8;  I).  XIII,  10;  A.  in,  6;  P.  18;  V.  i,  5;  s<ales  7-54-14. 

Boily  elongate,  compressed,  greatest  depth  at  first  dorsal  spines;  back  only  slightly  elevated;  snout 


a  In  our  Plate  LXXlll,  accidentally  left  incomplete  by  the  artist,  the  ocalar  flap  is  omitted. 

F.C.  B.  1903— 31) 
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ralher  sliorl,  lilunl,  riMiiuW;  iiioulh  ltir)it:,  oMiciii*-;  inamlibli'  lante,  ulinhtly  prociiiivd;  maxillary 
large,  fximniled  iliiilully.  where  ili>  fcreateKt  width  ii'  l.K  in  eye;  leeth  in  broad  villifonii  band?,  in 
jawB  nnd  on  vomer,  none  nil  iMlalinra;  tongtie  rather  bniHil,  Hliar|i  piiintetl,  free;  lijM  ralher  Ihiok  and 
fleshy;  seventh  dorsal  spine  longeft,  l.i>;  penultimate  spine  4;  doreal  spineH  free  fur  greater  part  of 
their  length,  the  membrane  extending  for  nearly  half  iheir  len^^h  ponterioriy;  flfth  dorsal  ray  longest, 
1.6;  second  anal  sjiioe  slightly  longer  than  second,  2.3  in  head;  L-audal  rounded,  3;  pectnral  rather  short, 
reaching  below  haee  of  sixth  dorsal  ray;  fifth  and  sixth  rays  longest,  the  lower  rays  not  as  long,  and 
membranes  incised  so  that  extremities  are  free  for  short  dietani'e;  ventral  1.25  in  head,  Rpine  2,25; 
caudal  peduncle  compressed,  its  depth  /t.fl;  scaleH  ralher  large,  ctenoid;  naiul,  pred-iilar.  supraocular, 
poetocular,  tympanic,  coronal|  parietal,  and  nuchal  spines  prewnt;  a  ridge  of  spine)'  lielriw  eye  acrosp 
I'heek  ending  in  a  spine  on  eilge  of  ]ireo[>erclo,  and  l)elow  2  more  spines;  a  ridge  of  spincfl  fmm  eye 
above  opercle;  ncaleti  rather  large,  i-tenoid;  lateral  line  eloping  obliquely  t«  baae  of  caudal. 


Ijrpe. 


Color  in  life  (No.  0;H4tl),  H  vertical  lands  on  side  dark  olive,  spaces  between  dirty  white,  and  red; 
under  snrf ace  of  head  rosy;  round  dark  spots  on  biHly  under  operrnlar  Hap;  axil  and  spot  on  inner 
surface  of  liase  of  pectoral  dark  "live;  markings  on  spinous  dorsal  dark  olive  and  dull  red;  soft  dorsal 
with  transverse  rows  of  olive  spots  Hurrounde<t  by  red,  membranes  tnins{>arent;  cauilal  similarly  col- 
ored; anal  dark  olive;  pectoral  dark  olive  with  transverse  rows  of  whitish  spots  on  rays;  ventrals  alter- 
nating olive  and  dirty  white;  Iris  nil. 

Color  in  ati-uhol,  more  or  letis  brown;  si<le  of  trunk  with  alwut  K  deep  brown  vrtical  bars,  the  last 
extending  down  on  base  of  anal;  heatl  lieep  brown  almve,  side  |«le;  a  deeji  brown  streak  from  lielow 
eye;  angle  of  preoi)ercle,  and  rt^don  about,  dark  brown;  blott-h  aliove  liase  of  pectoral  blackish  hniwn; 
a  brown  liand  across  chest;  spinous  doreal  pale  brownish,  ca<-h  sjiine  with  about  II  broiid  lirowniflh 
crossdmnds;  Bc)ft  domal  blackish  brown;  rays  of  soft  vertical  Hna  with  5  or  S  »eries  of  htotchea  or 
spots;  pectoral  and  ventral  blackish,  with  a  number  of  pale  eniss-bands;  edge  nf  eai'h  wale  very 
narrowly  pale  brown.  Desc^ribed  from  an  cxaniple  (No.  03446)  6.2  inches  hing,  taken  at  Honolulu. 
Known  only  from  Honolulu. 


Thin  jrt-mis  ciiffciv  fmii 
Biid  iiiorp  [>eriilj>ir  appeani: 
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OeDQi  316.  8COBP£SOF8IB  Hickal. 

y.,i  II"  III  ill.'  ;iti-i>iiii>  'if  |wl;itinv  Itvlh.     The  Fperien  are  of  a  larger  size 


r,  Bij-lr.  l.-hih.  B.-r.. 
r,  il..ni.||h.il>imi. 


388.  ScorpEenopsiB  cacopsis  .li  iikiii~.      I'hiii-  I.X  \'  I.  ;iii<l  \-'\ic.  'JO^  hiii]  ^O.'hi. 

■-|p|h  :li  I'Vi' ';."i  ill  \\--.i-\:  -iii'iii''>:  int<-n>rlii(;il  11.7:  riLaxiMary  2;  mandible  1.<>: 


Hf>s<ll'.:{it>  IciiLlli:  .U-pi) 

n.  .Til.  10;  A-  trr.  :-<:   I'.  17:   \- 

Boily  ••loiif^al*-.  (.Tfiiiiri  il 


lanii'iiliirli  elf^vnt^h  fnoiit  rather  Inn^. 


Sim 


larite,  iU  ilistal  i'X[«niff.|  ■■\lnTiiiiy  lin^iiil 
on  vomer  email;  !!'■  tu'lli  i>ii  jisiliUiiM-;  I'. 
eyefiiiall,  jiiM  in  (runt  uf  miiliili'  nf  ln'i 
liehiixt,  drcular,  witlnmt  lla|i:  iiiliTcirliiiit 
square  pit,  not  very  <livi>;  iiiisal,  |)ri'iM.-tU:i 
iipinee  well  devel<>|ie<i;  a  Bcriii*  of  i=|iiinw  ai 
wile  'if  lieait;  twi>  spiiu^  on  o|>eri-le;  lliinl  a 


■  il.lii|iii*.  (ii;iriiiilil.'  laiyi',  flllKlilly  produced;  maijllary 
irml  i..  !■>.-;  Im'IIi  ill  liroail  villidmii  ban.la  in  jan-s,  thoee 
!•'  >iiiall,  |-'>iiit<--l.  free  in  fninl;  lipH  rather  Ihick,  fleshy; 

iiiiKriiir  im-tril.'' h iili  I'hort  fleshy  Dap,  podterior  cltwe 
jiuee  rather  narrow,  lieeply  com^ve;  top  of  head  wjlh  a 
I'lipraocuiar,  jmstoriila',  tyiupanie,  jMirietal,  and  nuchal 
f  cheek,  «.'vi-ral  aluiin  preiiperele,  supraocular,  and  upper 
il  (imrtli  ilorsal  ^pinee  longeel,  third  2.7  in  head,  last  3.7; 


IhinI  rlonvl  ray  2.5;  M'l-oml  anal  spine  enlar)^-•l,  2.i>;  pectoral  large,  1.5  in  head;  ventral  1.6;  spine 
:(;  caudal  iieiiuncle  compressed,  itx  depth  ^l..');  iwulal  1.75;  niileH  rather  large,  ctenoid;  lateral  hue 
nearly  straight  to  ba^e  of  uaudal.     DeK.-ril>.-il  (r..m  an  example  (N'o.  05297)  taken  at  Honolulu. 

Color  in  life  [So.  03349)  rusty  reddish  brcm  n,  blotched  and  mottled  with  darker  aod  lighter,  a  few 
walterecl  Male^  white  or  p«,le  raey  white;  top  and  Meeol  head  similar  tomdea  hot  darker;  under  part? 
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of  lieail  fleflli-(xiii>rblo(Hie<l  nnd 
anil  belly  yellowish  wliiU:  with 
Hplnuiis  iloixul  tiiuttlccl  1)row)i  hi 
this  a  yellowish  oraiifiR  Iwr  ai-rii 
top  of  Kc-oiiil  to  buKe  of  fifth  m 


mil  dontal  »iiiilHr,  iimttte^l  with  i-lay  while;,  l>n 
then  a  bmaiier  brown  bar  mottled  wiih  <larkf 
while  lji>niiT,  the  whole  lin  freely  molllixl;  anal  II 
mottled  anil  Iwrred  with  bmwiiii>h  on  kin:,  folh 


iiIUihI  witboranKi>  reil,  rediliBh -brown,  and  a  little  yt-MowiMli;  bream 
H  little  reddish;  (lustcrior  (mrt  of  Iwlly  bloti^lieil  with  brownish  red; 
lid  day-white,  a  hiiibI]  dark  lilolrh  on  base  of  wximd  iiienibnuie,  above 
Mj  Miimd  and  tbinl  iiii'itibnini^,  tlien  a  very  bnMul  lirowuiHli  bar  from 
'mliranp;  iiii'mliraiie  iif  rcKt  of  lin  jmle  nioltleil  whitish  or  clay  yellow; 


ftnish  and  rosy;  caiiilal  with  a  broail  [laU'  Imr  at  tiase 
reil  anil  yellowinli,  followetl  by  a  iiarrowtT  pinkish 
>ttled  brown,  reitdlsh,  whitish, and  yellowish;  peetornl 
Ke<l  by  alUTnatint:  liars  of  brownish,  pale  yellow,  and 
pinkish,  the  brownish  coiitiiietl  chiefly  Ui  upper 
jiart  of  fin  \enlralH  white,  croNsed  by  rosy  Imra  or 
8[iiitB  bn  wnish  liiwani  tijis;  irin  yellowish -brown, 
« ilh  small  brown  siMvks  on  outer  ]iart. 

\notber(\ain(>lt!  (No.lKCMS)  was  in  life  brown; 
IxlK  ijidniiuni  with  bloli-hett  of  vermilion  and 
brown  low<.r  jaw  jiale  t'ailniiuin  with  bniwit  s]M>ts 
aiilenorK  )>oi<teriorly  with  vermilion  bjwIb;  lU-rmal 
fiatw  ii(  hiwer  and  npperjaw,  and  preoiiercle  edged 
wilb  Mmnlion  and  yellow,  the  dermal  fla[«  ex- 
tending; o\ir  maxillary  and  from  liehinil  ptH^ral 
tu  iMiseof  i-audal:  dorsal  iiiarble<l  wilhdeep  brown, 
HliKhtl)  uh\8eeuus,  the  narrower  mark inj^s  of  ca<l- 
uiiuui  \cnmhon  and  pale  blue;  peoUiral  yellow 
with  narrow  irregular  bands  of  brown  at  top,  ver- 
niihon  toward  bottom,  outlined  with  brown;  ven- 
tral yellow  at  liase,  then  vermilion  marbled  with 
deep  brown  aual  aatne  as  jiectoral;  caudal  yel- 
lowish at  luse,  Ihen  a  broad  irrefciilar  band  of  dark 
brown  luarlileil  with  vermilion,  eilge  pink  with  a 
few  small  brown  s|iotH  in  the  pink;  iris  yellowioh 
with  radiating  marking  of  dark  brown  from  edge 

Color   in   alcohol,    dark    brown,    mottled   with 
le  of  ]iectoral  varicgateil  with  brown,  outer  portion  of 


iddle  of  spinous  domal, 
darker  iiioltlingH  aliove 


Fla.  20ta. — **nrFpnioptit  mcofnig  doml^lew    fll 

black iRh,  and  \anivatiHl  with    lark  linei 
uptier  rays  blai  kisli   also  u  lar^e  blai  kish  bn>i 
(No.  a=ift55)   IS  \tr\  {lale  or  whilish   in  alcohol, 
Haps  on  the  mandible  aru  also  rather  Ion); 

We  bavi.  examined  14  s|>eciinens  all  from  Honolulu,  Vi  of  which  were  securei 
in  length  fnim  7.5  to  t!l.''i  inches.     The  sjiecies  is  known  only  from  Honolulu. 
S-v,p:rHacootiiGUDIUi.-i.  Fiwbv  der  »Maw.  III.  mt.  IV.  IICI:  the  UruuIiiK  only,  trtilch  kbk  n 

HaWBltan  Bpetimen  u[  ihe  iirmrnt  Kpei^iiw.    Thf  Knoul  Isluiid  K|)ii-ie»  it  tin-  n-al  -S.  matli  • 
smrrmojiiii  cacoprit  Jeiikliis,  Bull.  I'.  S.  Fi^h  <'(>min.,  XIX,  l)m  (June  8, 1301),  401.  ligs.  IS  am! 

Vl^a.  U.  S.  N.  M.);  Jenkins.  <ip.  cli.  XXII.  1W£  ISvpt.  13. 19031  (Honululiil. 
f<n,Tvm->i'iit(oarpti;Sv»\t,Ori:.  Psi«™  Bishop  Mua.,  I,  i«ct  4.  II,  ll(t.  MUOl  (Ilom.lului. 


Olif  c 


389.  ScorpnnopaiB  gibbosa  (llloch  ASchnt 


"X6hH, 


"tJimikahii. 


riB 


'  and  Fid.  208. 
Hillary  1.8;  I>. 


Head  2.1  in  length;  depth  2.75;  eye  7.25  in  head;  snout  'i.l;  interurbital  4.;t;  ii 
xii,  10;  A.  Ill,  .I;  P.  18;  V.  i,  5;  scales  9-42-22. 

Body  elongate,  greatest  depth  at  flrsi  dorail  spines;  liack  elevated,  swollen,  or  timvex  Ih'Iow  flret 
dorsal  spines;  siiunt  rather  long,  with  an  elevet<,-<l  prominence;  mouth  lartre,  obli'tue;  maxillary  large, 
ex[iande<]  extremity  hroail,  6.5  in  bead;  teeth  in  broad  villiforni  Imnds  in  jaws,  those  on  vomer  small; 
no  teeth  on  jialalines;  tongue  small,  pointeil,  free  in  front;  lips  rather  thick,  fleshy;  eye  small,  a  little 
in  front  of  middle  of  length  of  head;  a  de<>|>  pit  l>eUjw  eye;  top  of  head  with  <leep  s>|iiar<'  pit  just 
behind  interorbita!  space;  anterior  nostril  with   broad  fleshy  flap;  jiosterior  laivs  without  Hup;  tour 


a  SroijiaTiojirt"  ™ 


ni  plHli 
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i<piiM«  on  Nile  of  snout  aliovi 
and  nuchal  fliiiiieH  present:  u 
lower  part  nf  preoperclv;  wvi 
wattHiliir  with  sevi-ral  tnnall  Bpirwii;  ilorval  fpij 
spine  3.8;  wconildorml  ray  2.7:  Fii'conii  anal 
Rnt  anal  ray  tonfrent,  2.-t  in  head;  I'auilal  rim 
rurvpil  inwanl;  nixtli  pectfiral  ray  1.7  In  lit'iic 
Htmng,  :t.l  in  head,  pemnd  ray  Inngivt,  l.ll;  I 
canilal  peilnnclc  comprpHBt-d.  il>>  depth  4  in 
sntlee  nKMlermlcly  lanrc,  ctenoid. 

Color  in  hte  [field  So.  (VtWl'i,  excewiv 
brovn  or  clarvt  I'ha'led,  theKtla(^'^'t;ray  tiiip'' 
like  the  Hjiaceahout:  Ih-IIv  ti>  axillary  rcji'im  v 
olive;  axillary  rt^on  wine-l>rown,  (incly  im 
ronnd  hiack  H|H>lri  liehind  iimt  in  iixil:  in-^lili- 
beee,  bordered  with  orantn-;  anniinl  this  :i  h 


469 

nuFitril;  pretHiitar.  i>n|iraoculBr,  pwlocuUr,  tympanic,  parietal, 
'■inning  uitow  cheek  lielow  eye;  several  large  npinee  on 
i-rt'le:  Hide  of  heail  above  with  nuiny  small  siunvs;  aopni- 
icH  rather  stninp;  third  longest,  3.T5  in  head;  bat  donal 
'pine  I'nlHi^eil,  a  httle  longer  ttian  the  thinl,3.4  in  hewl; 
ridiil,  L'  in  heait;  |iectoral  laqje,  lower  raye thick,  fleshy, 
.  IriH'csl  'A.7;  iKiseof  pectoral  broail,  2.25;  ventral  H|une 
!■<■  iii[ii-nn(iiit  ray  joined  by  a  Iimoil  iiiembiane  to  belly; 
hi'H'l:  head   nnd   IhhIv  with  many  frinKe<I  Heehy  ftapa; 


'ty  riioitleil.  r'treakeil,  and  ppottcd;  hotly  dark  parplish 
«ith  .'^iil|iliiiry  yellow;  liead  all  dull  brown,  fUpa  colored 
hiii^ii  uilh  n'lii-iiliitioni>an<l  irregular  marhsof  yellowish 
tlrii  uidi  >.01o«ish  while  in  nlreaks  and  spota;  a  few 
.f  p.-.trpr.il  ivilh  :i  iiir.i-  ji't-hliick  blotch  at  upper  part  ol 
ri.'<'  yi'ljow  »reii.  (hen  li  oIiIoh);  htai'k  apolB  uu  the  mem- 


voiiu>r  aiKl  prvrmixilhiry;  :i  u-.U.u  \hu-  ■■ 
atriuli|rnluriMdiK«-i7>h>nit  i-|x>l  iH'h'nid  1i'.' 
U-fore  Inninic;  lower  li]i  Kihii'iii-<'M|..r.  t'>| 

Cidor  in  alci>hiil,  dark  )mr|ilish,  U'liii 
with  ilivky;  Anx  nilh  many  lijie  dusky 
in!>ide  browniHli,  llie  liitli-r  varii-jnilcd  v 
pectoral  covering  Rivt  i>  rayr>  with  u  stTi 
variegatcii  with  gray  and  whitish:  Ii-mIv 
inside  of  uinuth,  de«>p  yellnw;  u  deep  him 

This  i>|ici-ie»<  wiu<ohtaine<l  JHith  iit  if 
niUi-clionii  contain  S  excellent  examples. 

Siirpa-nn  ffiUrmi  Blwh  &  SrlinviiUt.  Sym.  [diili.. 


nlo  violet  l>e1ow,  the  rim  gnj; 
iiiriiT  h\i-'-:  inside  nf  hrancliioi'tegala  aalmon-color. 
hnoii's  cif  nj.jiiT  pw  siihuon-color  mottled  with  light 
L-i-  divi.iinir  :i  lri:mj;nLir  jipil  of  imlign-blue  betwe#n 
i<h'  ill  [n>nl  n[  [miatinei-:  lip  of  tongnc  light  yellow; 
<ii'  liiuirjuw:  ii'.'oldcntitreak  liehiiid  it  on  membrane 
l»')iind.  wh.'n-hiilden. 

iiiTiIrd  with  dusky  anii  darker;  hemil  mottleal  above 
■u'ti  vin\y  lines:  liase  of  [>ectoral  lioth  out^iile  and 
te  anil  lilu<-kii<li  hmwn;  outer  [lortion  of  inaide  of 
Hid  hlui'kish  siHitp;  ventrab  more  or  lei«  hroimiah, 
I.  motlliil  with  iNile  brown;  edges  of  buccal  folda, 
diriftly  iNOdnil  leeth  in  front  of  each  jaw. 
iinil  [lilo,  and  iipiH-am  to  be  not  nncommon.  Our 
lilniiiiil  lifmiii  llonolidu,  ft  to  !l.i>  incbeH  long. 
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Seoriimim  aaogallira  Ciivier  &  ^'Hli'IlC'icnllla.  Hl:>l.  Nhi.  PoLw.,  IV.  31^.  Il«».  Ulc  oTPrmnca:  lluvkt'l,  Ann.  Hlen  1 

IS40.  IX. 
,SnwpimfcWAjf.(rfl*o«ui,  Bleeker,  Nut  TLJd>i  Nrit.  Iml.,  XI,  K*.  WA 

fleoriiinuiptii  gMottii.  Sleeker,  Enum.  Hpec.  Pine,  An-h,  tnd,,  41.  IHStt  (Hunmlnt:  Maa;  Amb>j>-na:  BHndB). 
SmiTiinia  <liaMui.  Kner.  Novnn  Fisch..  IIT,  lab.  S,  On- 1  Inolntc.  ii  V.l.ln  ZuilnglM'her,  I,  l»^. 
Heorpa^oiaoKliabotut.  Fowler.  Pn>r,  Ao,  N«L  Sol.  Phils.  19au.  MA  (Iluiioliiliii. 
Sp«rp»Tiop™«i(.wiJa  Jonlan  &  Kvenuunn,  Bull.  U.S.  Fliih  ifmta..  XXII.  IWW  (Apr.  11,  l«8),ajl,  HoDolnlu  (Hlloi; 


t.  IJan.  19,  I! 


MHiin 


Otnnt  SIT.  IRACUHIinS  Jordsn  *  Btarmum, 


Allied  to  //rfuWfiiiis  ami  Poiitinut.  Body  rather  elongate,  cimiirciwed,  povereii  with  amall,  weakly 
ctenoid  scales;  fins  n<)t  scaly;  head  not  depresi^l;  fomitil  as  in  firl^ii^iulrr,  tlie  spiiiefl  inoderately 
developed;  head  aDil  Ixxly  with  dennal  flaps;  teeth  on  jawB  ami  vumcr,  iiiiMi'  I'li  iwUtines;  doml  fiti 
deeply  divide<l,  the  spines  11  or  12.  the  fourth  miicli  elun(>ate;  i>ei:t4>ral  rays  iindiviiliil;  anal  rays  in, 
5  or  6;  ventral  niye  i,  5;  cuiulal  rounded;  vent  at  l>a^e  of  firct  anal  spine;  uir-bludiler  obwilete. 
/nmimrw  Jordan  ii  Ev?nnanii.  Hull.  I'.  H.  VMt  ronim.,  XXI1,  IVOl  IJuIy  U,  IMH),  'JM  Mii/ntA-i). 


390.  Iracundua  si^nifer  Jordan  &  KvennHiiii. 

Head  2,4  in  length;  depth  :i.2;  <'ye  4  in  lie.a<l;  maxillary  '2;  l>. 
si'alv«  abont  9-55-30,  about  45  porec. 

Body  rather  elongate,  nioileralely  irotnpreseed.  the  head  ronii 
oblique,  the  lower  jaw  slightly  projecting,  the  maxillary  reaching 


Fig.  207. 
\,  I,  II;  A.  III.  .'i;   P.  17; 


not   de)irei4>e<l;   mouth   large, 
<  opposite  [loeleriur  margin  of 


pupil;  teeth  in  moderal*  liands  in  the  jaws,  the  inner  leelXi  In  tlio  upper  jaw  slightly  largest;  vomer 
with  BiiiUll  teeth;  palatines  toothless;  iiiterorbital  area  deeply  concave,  little  wider  (liaii  pii[)il:  Mpineu 
OH  top  of  head  low  anil  rather  Mhar[).  much  as  in  .SrlmtliHleii;  preoi-ular,  supnuH-ular,  postmrular,  lyni- 
lianic,  oc'cipilat,  and  nui:hal  spiiiee  present;  a  riilge  with  2  Bpinm  outside  the  tympanic  spine;  preor- 
bital  ino<lerate,  about  as  wide  ae  eye,  with  a  sharp  spine  turned  forwanl  and  a  blunt  spine  turneil 
baekwaril;  suborbital  stay  a  narrow,  simple  rid)^,  reai-hing  base  of  preojHTcular  sgjine,  which  is 
straight  and  very  short;  3  lower  prei>percnlar  spineu  reihiced  Ui  blunt  jioinbi;  o])en'le  with  2  slemler 
diverging  spiiiea,  the  upper  the  Iui^t,  their  [HiiutM  not  reoi'liing  eilge  ol  niembrune;  heail  with  nmner- 
OUH  hriKid,  llFvhy  IIb|>s:  a  friiiiiieil  flap  at  the  nostril,  2  on  eilge  of  prenrbital,  2  on  lower  limb  o[ 
preo|>en^le,  and  a  high  Fnii){e*l  flap  above  eye.  about  as  long  w  pupil;  small  slm[ile  flu)w  on  the  dieek, 
the  end  of  the  iiiaxilUry,  and  elsewhere  on  head;  larj(e  jsm-son  lower  jaw,  under  suLiorbilal  stay,  and 
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elsewhere;  opercle  and  upper  [>art  i>f  cheek  with  rudimentary  embedde^l  scales;  jaws  naked;  top  oi 
head  tHraleless,  (xx;iput  (^iivere*!  with  thin  skin  and  scarcely  depressed;  gillrakeni  ver>'  short,  thickish, 
and  feeble,  all  hut  about  6  reduct^l  to  mere  rudiment^:;  nt)  slit  liehind  last  gill;  body  covered  with 
small,  close-set  scales,  which  are  siigiitly  ctenoid;  H<'ale8  on  nape  small,  on  breast  minute;  lateral  line 
conspicuous,  pro\ided  with  dermal  flaps;  niiineroiu>  scattered  flaps  on  sides  of  body. 

Dorsal  fin  very  deeply  notched,  the  spines  rather  slender,  [mngent,  the  flrst  a  little  longer  than 
eye,  the  second  and  third  subequal.  aVN)nt  half  Ioniser,  the  fourth  greatly  elevateii,  1.5  in  head,  almost 
twice  height  of  third  and  fifth,  which  are  sui)iH|ual;  sixth,  seventh,  and  eighth  slightly  longer  than 
fifth,  tenth  very  short,  eleventh  half  length  of  fourth;  S4)ft  dorxal  hi^h,  the  longest  rays  nearly  half 
head;  rays  of  all  the  fins  scaleless;  t-iiudal  l«>iiir.  ronndt^l,  1.4  in  head;  anal  high,  the  spines  graduated, 
the  thirri  a  little  longer  than  secfind,  whiih  is  2.(i  in  head;  longest  soft  rays  1.8  in  hea<i;  pe(!toral  with 
the  rays  all  simple,  the  longest  1.2  in  lira<l,  lowi^t  rays  shortentMl  and  thickened;  ventral  fins  inserted 
below  axis  of  pectoral,  rather  lon^r.  !♦>  in  licad,  not  quite  rt»a<'hing  anal,  inner  rays  well  free. 

Color,  pale  in  alcohol,  doubtless  vermilion  n-tl  in  life,  the  flajis  on  iKxly  [linkish;  a  single  jet-black 
spot  about  half  diameter  of  pupil  near  tij»  of  incni hrane  }K*twi*en  wrond  and  third  K|unes  of  don;*al. 

The  only  examples  known  an*  tlie  tyjK*,  No.  "Vossri,  r.  S.  N.  M.  (field  No.  6:i5>,  a  specimen  4.2 
inches  long,  taken  by  us  on  the<M»ral  reel  at  H<»n<»hihi,  and  a  >)KM'inien  .'{.9  inches  long  retrently  obtained 
by  Mr.  Bemdt  at  llonoluhi. 

frac«fR</ii«it/(//i//Vr  JrinlHii  <V  Kvoniiaini.  H\ill.  ('.  >.  Fi<«h  (oimn..  XXII.  l'.«rj  ..Inly  \*.  ]^tl\.  210,  Honolulu. 

Oenas  218.  TiENIANOTTJS  Lac^pede. 

Head  and  IhhIv  hij^h,  strongly  r«>nij)re>S4Mi.  with  rudini<*ntaiv  seales.  which  are  concealed  upon  the 
skin;  the  skin  rou^heneil;  nioutli  o]>li<|ii«'.  moderately  \\idt>;  jaws  will)  a  l>and  of  velvet-like  teeth; 
vomer  and  ]ttilatine  without  t('«t)i:  -cNcral  of  the  Imiiu.v  mi  the  ht'a«I  armed  with  prominent  epines. 
D.  XI  or  XII,  10  to  12;  A.  iii,  ♦»;  ilor-al  tin  vt-ry  hii^h;  no  jn-etoral  tin  api»endages. 

Small  fislH»s,  whieh  are  ran*  in  tin*  luistern  AnliijH'lairo  auti  in  the  South  Sea. 

7Vfiiaiio/u«  LHCt'iMedf.  Hi>t.  Nai.  iVii*"-..  i\.  .»i"l.  l'^«r_'    t,  inrnnHm.'  ■. 
Le«  Tirnianittnt  i\\\'u-T  \^  VaUiicitMiii^v.  Hi««i    Nat.  l'«»i»..  iv.  :{71.  IvjU. 
Tkniunolu*  \v^A»\r.,  N«»m.  Z«m»I.  1ii<1i\.  :i*Jt   l-^n;    rorniti-d  >|»rlliii;:  . 

391.  Taenianotus  garretti  <iuuther. 

D.  XI,  12;  A.  Ill,  0.  of  this  s|H'(ies  1  have  (ndy  the  drawiujr  by  Mr.  Garrett:  it  appears  to  be 
different  fn»m  T-.ntmnotns  triintmt/ni.<.  not  alone  in  tlu'  somewhat  diffen^nt  fin  fommlte,  but  on  account 
of  the  much  shorter  seeond  dorsal  s]>ine.  which  equals  the  length  of  the  third;  the  membrane  between 
the  dorsal  and  anal  tin  is  al.^o  mn«h  shorter,  ((iiinther  prohahly  nutans  the  membrane  between  the 
dorsal  and  caudal,  a  statement  whieh  is  not  Uirne  out  by  his  tlrawings;  the  sliape  of  the  head  was 
probably  not  drawn  <|nite  true  to  natun'.  >  Color  (in  plate)  pink,  the  l>elly  bluish,  with  white  spots; 
fins  pinkish,  iuottle<l  with  darker.     (<iiinther.  i 

Tirniattotttf  i/amttHiunllu'T.  FiM'ht*<i»i  *«iiil-«-»'.  ijj.  »•:;.  pi.  'iT.  Ilu.  •».  1^71,  Sandwich  Islands. 

Famih    LXXXVl.   BEMBKII).*. 

Head  not  very  depresf»e<l,  anntMJ  and  n-aly  on  the  sidt»s;  Ixxly  covered  with  rather  small  scales; 
2  doreals  of  nearly  equal  development,  the  first  witli  \i  tt»  11  spines;  ventrals  thoracic,  but  inserted  a 
little  before  the  pectorals,  with  5  soft  rays  and  1  spine;  no  jiei'toral  appendages;  villiform  teeth  in 
jaws,  on  the  vomer  and  the  fuilatine  Imuics;  7  branch  it  »stegals;  air-blailder  none. 

The  single  Hawaiian  geiiUH  and  s|KH'ies  of  this  family  are  fully  desirrilteil  in  Seirtion  II. 

Family  LXXXVll.  PER  I  STED11D.4:. -The  Deep-water  Guraards. 

Body  elongate,  fusiform,  iY>vere<l  with  l)ony  ]>lates,  each  of  which  is  armed  with  a  Strang  spine; 
head  bony;  each  preorbital  produceil  into  a  lon^  flat  pHx-eas,  which  projects  more  or  less  beyond  the 
mouth;  mouth  small,  inferior,  like  that  of  a  sturgeon;  teeth  nime;  lower  jaw  provided  with  barbels; 
giil-membranes  separate,  narrowly  joineil  to  the  isthmus  anteriorly;  gillzmken  slender.    Doraal  fin 
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ir  tliviiled.  Pectoral  fin  short,  with  the  2  lowermcwt  rays  d«Uche<l.  Vfntrala  i.  5.  aejia- 
rat«d  by  a  broad,  flal  area.  Air-bladder  xiiiiple.  PyUirkiiif8«lH.ot  10.  Cokir  frenerall y  ivl.  J>eei)- 
ee«  fiahee;  2  or  3  ptnera  and  about  1-1  epecien  kitnwn,  beaririK  Komi-  tvxvmhtance  In  yoiitiK  xturviwns. 

0«su  S19.  FEBIBTXDION  LMipM*. 

Barbels  Iprge,  furming  knee  frini^l  tiiftn  at  anglt«  iif  iniiiitli  ami  on  lower  jaw;  liorHal  line  'J: 
characteiv  olherwi.'*'  iiivludwl  aUive. 

The  2  Hawaiian  N|>ecica  of  thin  eemis  arc  fully  itei<cril>c<l  in  Sei'tion  II. 

PeriKedioH  l*f*pMr,  Hlft,  N«(,  Fol».,  III.  »>■,  18U1  IwHaniiiil  -niluphnirluw). 
Frmltaiuii  Kkup,  Piw.  Zial.  Snr.  Lonil.  IIViS,  103  |rn/iipAriii-ru.>:  amvIKli-il  NiH'llltiit. 

Fainil}    LXXXVHI.   HOPKCHTHVII)^. 

Head  broad,  very  depressed,  with  the  piiout  firfHlureil  and  ^olln(^l^l  anteriorly,  strotijjly  arnieil, 
and  with  the  upjier  snrfai^  and  sides  l>nny:  lia<'k  and  Hides  of  the  Iniily  i-ovenil  uilh  iHiny  plaltv;  2 
dorsals,  the  first  njiit-h  slioHtT  than  the  nei'ond;  no  |>e<'toral  lilainents;  ventrals  inwrte.1  »  little  U'Fore 
the  pectorals;  minute  teeth  in  the  jauii,  on  the  vnnier  and  llie  jwlatine  bones;  air-bladder  nime: 
pseiidobranohis'  preHent. 

0«nu  SSO.  HOPLICHTHTS  CoTlar  *  VaUneisanei. 

Cbaraeters  of  ttie  Kenus  inrludwl  al>ove. 

The  3  Hawaiian  s[iei'ieH  of  this  i^niis  are  fully  ileserilied  in  Section  II. 


Family  LXXXIX.  CEPHALACAMHIDJ-.  -  The  Klyln«  Gurnanls. 

BodyelonKBte,  inilx|iiudran);ulur,  taiierinKliehind;  head  very  bhinl.  ijnailriiiit'ular,  iti-rmrfaeeiilnuiKt 
entirely  Imny;  nasals,  preorpitals,  Hiilmrbitala.  and  Imnesnf  lopnf  head  niiileil  inloafhield:  iinctiHl  jKirt 
of  shield  on  eaeh  nide  produced  backward  in  a  liony  riilK<',  endintc  in  a  sfnini;  spine,  wlilrli  reiu'liei' 
past  front  of  donwl;  interocniar  Bjiace  deeply  concave;  prenrliitals  fonninit  a  projecting;  r<u>f  hIhivc  the 
jawa;  preopercle  pmluced  in  a  very  long,  roiii^h  s))iriei  clieekit  and  o[iercles  with  small  W'ale!';  ojieri'le 
smaller  than  eye;  gill-o|)ening8  narrow,  vertical,  He)iarated  by  a  very  broad,  waly  iftliniiis;  jweiido- 
branchia-  lante;  gillrakers  minute;  month  small,  lower  jawinclnded;  jaws  H'ithKranuiartci'ili;  noleelli 
on  vomer  or  palatines;  scales  bony,  strontcly  kccleil;  2  serrated  knife-like  Hptieiidaices  at  Imm'  of  tail; 
first  dorsal  nf  4  or  5  rather  hi)[h  tlexible  spines,  the  first  I  or  2  spines  nearly  free  fr<mi  Ihe  olliers:  an 
immovable  spine  lietween  thedorsalH:  anal  and  second  dorsal  short,  of  slender  rays;  candid  small, 
lunate;  pei'toral  fins  ilivide*!  to  the  hai«  into  2  [M-iia,  the  anterior  )H)rtion  aliont  ff  lont;as  (he  heail,  of 
a1s>nt  6  rays,  cloeely  connei'ted,  the  pioeteriur  and  larger  [lortion  more  tlian  twii-e  lenKlli  of  liead, 
reachinft  nearly  to  caudal  in  the  adult  {Drnlylopiemn);  much  shorter  in  tlie  young  (  Cr/'hilniviitliiiii); 
these  rays  very  slender,  simple,  far  apart  at  the  tip;  ventral  rays  i,  4,  the  long  tins  |Kiiiite<l,  their 
Imses  clone  toKether.  the  inner  rays  8hurte»t;  air-liiailder  with  2  lateral  (lurts,  each  with  ii  li<r)fe 
muscle;  pylorii' lyii'a  nuiuenjus;  vertebric  9  i  \'-i^\l2.  Warm  seas;  the  adult  iilile  to  move  in  Ihe  air 
like  tlie  true  fiying-Iish,  but  for  shorter  ilistanees.     One  gf  mis  anil  2  to  4  s|iecieH. 

Oaniu  181.  CEPHALACAHTEnS  UotpMe. 

Characters  s>f  the  genus  includeil  with  th(»<e  of  the  family.     Kour  specii's  known—''.  'V/I.om  on 
both  coastM  of  Ihe  Atlantic,  C.  nfihuirrllii  in  the  Ea;it  Indii-s,   (\  iM-lrrn-iii  from  Jajian,  and  one  from  the 
Hawaiian  Islands,  h^t  Indies,  and  Japan. 
Ovhatamulltii' Liu'tjiiiiv.  UM.  XhI.  I'liiw..  111.323.  ima^tpiiiarrllni. 
Daff.vbijifrriu  ]^['iV''<l<'.  I.  <*..  HI.  ■.ti.\  Imt  ipirn,,.ilu    •■.Jil.w\. 
OqHrcrpAofu  Urunow.  TjiL  FIkIiw.  E.I.  Oniy,  106.  IKM  iMnrr.irtj^.i/«-^i-o(i(ui«). 


FISHKS   OK    HAWAIIAN    ISLANDS. 


393.  Cephalacanttaue  orientalis  iCii 

lltwl  4,1  ill  lentil  iU'|)tli  i.-'i:  snniii  2.>'>  in 
intenirliital  2;  D.  i— i,  v-i— S;  A.  7:  I'.  :i:l:   V.  r< 

B<Hly  flimgate,  ili-pri-HS^l,  mlluT  Imiail,  In 
rangular;  aide  uf  ht^duliovf  prixliioil  li;irku:in 
snout  Hliiirt,  niunited,  ohtiiHc,  r^liulilly  ]iniiliii'i'il 
eievateil;  Uiiies  alKiut  iirhit  1liii-k.  1h>>';r  iilmvi 
Im'Iow  MiiiMI^ '.f  fvi':   Ii|s1hi<'k.  M<-sliy:  )r.'[li  l>l 

;  toTij,-!!^  I)r<ia.i.  lliic^k,  r..iiii.lt4i.  ii:ir.!ly  fr.r 


I  iiiBi.e 


vitlu> 


■a.!  ,. 


k1:  eye  4:  iiioiitli  2.5;  niaxillary  2.2;  mandible  2.;{; 

r  siirfwe  flaltene<l:  head  Imwii.  depreKped,  tinail- 
I  ;i  louf!;  iKiny  shield  till  Ih-Icjw  timrlh  <iotnal  spine; 
vf  jiiidwny  U'tween  tip  r)f  Miixit  and  gill-i>{i«iijiig, 
I<'va1e<l,  iiioiitli  iiiferiiir,  maxillary  n>flt'hinj{  nearly 
t.  siimll,  in  iMndsin  jaw:',  none  on  vomer  anil  jiala- 
rili>rinr  ri<istril  wilh  ymaW  fiexliy  nni,  posterior  noe- 
lii-|.ly  .■onu'!;,  Iliitteneil  in  the  iiiiddle;  a  Hpine  on 
p|Knl.-;  ]in'<i]nTrIi>  eiiriinj;  in  a  liin(t  |Hiinteil  spine 
dipr>;d  s|iini-^  ratlier  nleniler,  tirKt  very  long,  2.8  in 


trunk,  itM  ]tMV  nearly 

of  rlursal;  i^econd  di 

Micirl.  keel-like;  origin  <ii  sdft 


epni 


ndb 


idal;  . 


raiidsl  anil  Kill->J[><^')>i>^.  "T  a  litlli 
lural  large,  very  eliiripate,  reai'hin 
hlamenN:  venlntt  nriginatinu  jiii-l  iH'liim 
liead;  uiiiik  with  i"ip'1'";  eandal  iH'<tnii<*li 
eut'h  uith  a  keel,  wi  .thai  lonifitinliiiid  m 
of  the  keel-like  Milieu  enlar)^!,  the  hi.-'l  i 
eauclal.     Deserilx'tl  from  an  example  (X' 


Kkruiii  111  eye  ami  t[ill-o|K'ning.  2  free  tipiner 

i.'h  Iniitfer.' and  fonrlh  l..^>  in  heiul;  laxt  <lor>«l  r'pine 

iiiiie  i>f  middle  of  i^jiaiv  Ix'tween  l«He of  tiryt  dorxal 

lal  sliorl.  nilhoiii  j^jiines,  and   it.-<  ori^dn  nearly  midway  l>etw<-en  Imm-  of 

id  origin  nf  soft  dorsal:  I'Biulal  trnnipate,  aliout  I.L*  in  he<wf;  jicf- 

if  raiiilai.  ends  of  the  loii);  ineilian  rays  eiulin):  in  rather  nhiirt 

111  Kise  (ifseoiiiid  di>n>al  ppine,  and  not  reai-hing  aniw,  1.2  in 

I'  liiiiir.  depn'SMil.  iif  length  nearly  iKpiul  to  head;  wales  large, 

nil  Ui.-^'  i>f  i-siiidal  Ih'Iow,  alM)  a  keel-like  scale  on  upper  baae  uf 

I  taken  at  llilo- 
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A  fresh  Kpe<^imen  (No.  03433)  from  Honolulu  was  drab  above,  wliite  below;  orange  s|X)ts  less  than 
pupil  over  top  of  head  and  dorsal  portion  of  body;  4  transverse  bands  of  golden  on  caudal  tin;  pectoral 
covered  with  <lu8ky  golden  spots  smaller  than  pupil  anteriorly,  larger  and  less  distinct  i)0«teriorly;  a 
bright  bracket-shaped  yellow  band  on  upper  side  of  dorsal  about  one-third  <listance  from  base  to  top, 
concave  side  toward  base;  spinous  dorsal  membrane  olivaceous  with  duiHcy  golden  spots;  soft  dorsal 
membranes  transjmrent,  rays  with  alternating  white  and  olive  areas;  ventrals  golden;  anal  transjiarent 
with  golden  coUir  on  r^ys. 

Color  in  alcohol,  dull  purplish  brown,  with  rather  large  dark  round  spots  on  the  back,  li»wer 
surface  whitish;  spinous  dorsal  and  i)ectorals  blackish,  median  and  basal  portion  of  the  latter  lirst 
whitish,  then  nmning  into  grayish  out  on  fin;  j)ectoral  with  blackish  and  grayish  siM>ts. 

We  have  examined  6  examples  ir<m\  Hilo,  3  from  Honolulu,  and  1  from  Molokai,  ranging  in 
length  from  6.5  to  14  inches. 

One  specimen  was  obtained  by  D(x»tor  Jenkins  at  Honolulu  in  1889,  and  the  AllHttroxn  collecte<l 
spei*imens  at  Honolulu;  Puako,  Molokai;  Hanalei  Bay,  Kauai;  and  Lahaina,  Maui. 

ItactyUnihrum  oruutalitt  C'nvier  &  ValeiiciennoH.  Hint.  Nat.  Poias..  IV,  134,  pi.  76,  1S29,  Indian  Ocean;  (Jiinther.  Fix-he  .Ut 

Siidyfe.  169.  1877  (Sandwich,  Society,  and  Paumotn  islandh);  Steindachner,  Denkn.  Ak.  WiHs.  Wieii.  LXX.  1900. 

498  (Honolulu). 
Dactylifpteruttjnptmicu*  Bleeker,  Nat.  Tyd.s.  Ned.  Incj,,  VI,  1854,  39«.  Waka,  Japan. 
l^nvt'jloptentsrfuHmiihthalmun  Bleeker,  Nat.  Tyd«.  Ned.  Ind.,  VII,  1854,  494,  Banda;  Neira. 
I  ep't  ilacatUhus  orinitalin,  Ft>wler,  Proe.  Ac.  Nat.  S«i.  Phila.  1900,  516  (Sandwich  Islands);  Jenkins,  Bull.  V.  S.  Fish  Couim., 

XXII.  1902  (Sept.  2:H.  1903),  499  (Honolulu);  Snyder,  op.  eit.  (Jan.  19, 19(M),  536  (Honolulu;  Puako,  Molokai;  Hanalei 

Bay,  Kauai:  I..Hbaina,  Maui).« 

Suborder  TRACHINOIDEI. 

Ventrals  typically  i,  5,  jugular,  sometimes  with  the  rays  reduced;  nostrils,  jaws,  shoulder-girdle 
and  suborbital  normal;  scales  various;  gills  3.5  or  4;  dorsal  spines  comparatively  few;  soft  dorsal  and 
anal  tins  long;  tail  diphycercal. 

a.  Hypercoracoid  pierced  by  a  foramen Itrroimaridar.  p.  474 

aa.  Hypercoracoid  without  foramen. 

t.  Preoperele  entire;  operele  and  subopercle  reduced,  each  consiHting  of  a  nearly  straight,  nharp,  nimple  spine;  ((ill- 
openings  wide;  no  lateral  line Harpagiferidiv ,  p.  477 

66.  Preoperele  armed  with  a  strong  Kpine;  gill-openings  small;  lateral  line  present i\xUionymid«,\i.  All 

Family  XC.  PTEROPSARID^. 

Body  oblong,  covereii  with  scales;  ventrals  i,  t5,  jugular;  hypercorat*oid  pierceii  by  a  foramen;  no 
subocular  lamina.     Species  numerous,  mjostly  tropical. 

a.  Gill-membranes  united,  free  from  the  isthmus;  dorsal  notched,  not  separate. 

6.  Palatines  without  teeth;  middle  spines  of  dorsal  highest:  caudal  fln  deeply  forked 0«urmf,  p.  474 

66.  Palatines  with  teeth;  last  spines  of  dorsal  highest;  caudal  fln  not  forked yeoptrcis,  p.  476 

aa.  Gill-membranes  nearly  separate,  free  from  isthmus;  dorsal  flns  separate. 

c.  Maxillary  with  a  fleshy  flap  at  its  tip;  preoperele  with  *2  small  .spines  at  its  angle;  operde  with  2  spines. 

Bembrups,  p.  476 
cf.  Maxillary  without  flap;  preoperele  entire;  opercle  with  1  distinct  spine Picropmron,  p.  476 

Oenni  222.  OSUBUS  Jordan  k  Evermann. 

This  genus  is  allied  to  Parapercis,  from  which  it  differs  in  having  the  caudal  fin  deeply  forke<l 
instead  of  truncate. 

0«uru«  Jordan  &  Evermann,  Bull.  U.  8.  Fish  Comm.,  XXII,  1902  (Apr.  11.  1903).  206  {Farapercia  fcfuiuinislandi). 

a  i\)ttiu  ftlamentoifus  Sauvage  in  Vaillant  &  Sauvage,  Rev.  Mag.  Zool.  (3).  Ill,  1S75.  279,  described  from  the  Hawaiian 
Islands,  seems  to  be  QymnocaiUhui  intemiediun  Schlegel,  a  common  Japanese  species,  and  belonging  to  a  group  which  does 
not  occur  in  Hawaii. 
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393.   OsuruB  schauinalandii  ISteimkthner).     Fi^.  2CIS  aD<l  2(MI». 

iilerorbilal  (t:  maxillar}- 2.25;  mandiMt- 


Huul  3.2.i  in  lenj^h;  deplli  4.K;  t-s  >-  4  in  licail:  i 
2.1;  D.  iv,  21;  A.  IH;  P.  16;  V.  7;  H-ali^  7-(iU-i:t. 

Body  eloii)nte,  itiniiirewi^l:  Ik*!  r.illii-r  larur.  i1 
head  i-unvex,  ^ntly  risiii|£  fruui  siioiil  (••  iiiq<t-:  s 
slightly  i noli neil.  niaxtllary  rem-liiiii:  u  littlr  iH'vriinl 
teeth  minute,  in  rather  linmd   IkiiiiU  in  y.iv,^.  uilii  u 


i>  Inin 


"f  b.itl 


patch  of  iiiinute  Iti'th: 
orbital  spa<-e  rather  iia 


■plh  1..T  in  leiijrth,  width  1.4;  upper  jiroSle  of 
t  rather  Icmg,  liroad,  iiinvei;  mouth  larjfe, 
lit  margin  of  t>ye;  Hyv  mtlier  broad,  flt«hy; 
ilf  r  M-riepi  in  each  flightly  enlar)£e<l;  enlar;i;p<l 

rNiiiiisof  iiiaNililile;  v er  with  a  cresicentii' 

idle,  unteriiir  with  flichl  elfvat«d  rim;  inter- 
in  witli  II  liiiarp  wpine  aliove,  lower  ppint^  will; 


la  I      eno  d    occiput, 

a  era    I    «  enperior  at 

IC     h  rd   io  getrt,  with 

'>  anteno  anal  raya 

>er    re!  «    h  median 

u    v-a         H  th  dark 


lliroat  yellowish -white,  the  jhw  lip[inl  w 
wilhaM'rieHnf  nlHinl  10  lirrjwnislj-t>lH.': 
1>y  faint  yellow:  mfuihrunt-.'  <.l  lin^l  ll  s 
randal  re<lrlir<h  oran^,  diflal  half  ul  luw 
pale  rosy,  yelloivish  at  baw,  and  In  axil; 


aii.-^|ian-ii1,  rayri  yellow  and  n«v;  outfr  mar^n  of 

ili>^  n«<y.  the  upper  row  darker. 

Iiflly  uhitewith  [ale  yellowish-white  ex  tensionB 
:B-r.le  mid  r-ideof  snout  with  Bonie  yellow;  lower  jaw  and 
I  orsiUKe;  a  few  dark  rii»y  ppotM  on  top  of  heail;  durHil  white 
liliitihi;'  lowani  outer  [«rl  uf  nieDd>ranii«,  «ai'h  iiurrounded 
ner<  liliii-k  at  bafie,  reddish  orange  above;  anal  pale  oisnge; 
IcjU'  lilai'k,  and  2  rather  distinct  red  spots  at  base;  pectoral 
eiilral>i  (lale  yellow;  iris  rosy. 
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Another  example  liad  a  l>rijj:ht  pcarlet  and  yellow  8tri|x*,  from  tip  of  snout  through  eye  an<l  on 
])ack,  l)eing  distinct  an  a  scarlet  line  in  each  of  the  dark  quadrate  ]>lotches  to  hase  of  caudal;  caudal 
yellowish,  with  p(»arly  blue  cross  streaks  of  sjKJti?;  lower  loin?  re<l,  the  distal  half  black;  spinous  dorsal 
black,  edged  with  scarlet;  base  and  axil  of  pectoral  golden. 

C/olor  in  alcohol,  pale  brown,  a  little  darker  on  head;  about  8  broad  l)rown  sa<ldle-like  blotches 
across  back;  top  of  head  brownish;  a  white  line  running  from  tip  of  snout  to  eye,  an<l  continue*!  on 
poetocular  region  above  open^le;  spinous  dorsal  with  a  large  blackish  blottth  on  middle  and  basul 
portion;  alK)ut  10  blackish  spots  in  a  single  series  along  upper  portion  of  soft  dorsal;  caudal  with  6 
vertical  series  of  whitish  dots;  anal,  pectoral,  and  ventral  pale. 

This  species,  describe<l  originally  from  Honolulu,  is  quite  common  at  that  place,  and  we  have 
sj)e<Mmen8  also  from  Ililo.     Twenty-two  examples  examined  are  4  to  5.5  inches  long. 

Pf rcis  nchauinalandi  Steindax^hner,  Anzciger  Ak.  Wins.  Wion,  No.  XVI.  June  27.  1900,  175.  Honolulu;  stoliulHohncr.  Deiiks. 

Ak.  Wl88.  WIen.  LXX,  1900,  496,  pi.  III.  flg.  5  (Honolulu). 
PiirupercU  jiterottigma  Jenkins,  Bull.  U.  S.  Fish  (V>mm..  XIX,  1899  (June  S,  1901),  40*2,  fig.  15,  Honolulu  (TyiH-.  N«».  4^701 , 

IT.  S.  N.  M.  (V>11.  O.  P.  Jenkins). 
08uruit  nrhauindandi,  Jenkins.  Bull.  ^^  8.  Fi.sh  Comm.,  XXII,  1902  (Sept.  23,  1903),  505  (Honolulu):  Snyder,  t»|».  eit.  (Jan. 

19, 1904),  530  (Honolulu). 

Oenni  228.  NE0PEBCI8  Steindachner. 

Palatines  with  teeth;  dorsal  scarcely  notche< I,  the  middle  spines  not  longer  than  the  posterior 
<m€»s;  dorsal  rays  v,  23;  a.  20;  s<*ales  alxmt  60;  otherwise  essentially  as  in  I'araperni*. 
The  single  Hawaiian  si>ecie«  of  this  genus  is  fully  descril)e<l  in  Section  II. 

Para/)«-r«  Steindacliner,  Ichth.  Beitr..  XIII,  H«i,  1072  {rammiyiy,  not  of  Bleeker. 
j\Vojf>crm  Steindaehner.  Fi.s'^he  Japans,  III,  1H84,  212  {rammyi). 

Oenni  224.  BE1IBS0P8  Steindachner. 

Head  strongly  tlepressed,  the  snout  spatulate;  mouth  long,  subhorizontal;  teeth  in  jaws  and  on 
vomer  and  palatines;  maxillary  with  a  fleshy  flap  or  barlx»l  at  tip;  eyes  very  large,  half  lateral;  o|»erclc 
with  2  spines;  angle  of  preopt»rcle  with  2  small  spines,  at  least  in  Ja]»anese  siRH'ies;  i>re<)rbital  entire; 
gill-opening  very  long,  with  7  branch iostt^gals;  jiseudobranchiic  present;  ventrals  jugular;  d<»rsal  fin>'  2, 
well  separate<l;  Ixilly  flatteneil,  back  convex;  scales  rather  large,  finely  ctenoid. 

Small  fishes  inhabiting  <lepths  in  Asia  an<l  America.  The  single  Hawaiian  s|)ecieH  fully  descrilx?d 
in  St»ction  II. 

Jimdtropft  Btcindachner.  Sitzgber.  Wlen.  LXXIV.  i.  211  (Trhth.  Beitr).  V,  1876,  163  {mudimacula). 

J lypitiruut&tetf  (ioode,  Pnw.  V.  S.  Nat.  Mus.,  Ill,  1880.  347  (i/fttnoidcA). 

Bathyiterci»  Aleoek,  Joum.  Asiat.  Soo.  Bengal,  LXII,  189:1,  2,  177  (platj/rftjfiichitH). 

Oenni  225.  FTESOPBABON  Jordan  ft  Snyder. 

Body  sulxjylindrical,  depresseil  anteriorly,  covered  with  largt*  cycloid  scales;  lateral  linecontinuou.s; 
head  depresst»d,  flattened  anteriorly;  snout  pnKliu^ed,  ])roadly  spatulate;  mouth  large,  the  jaw.**  .**ul>- 
eqiial;  maxillary*  without  barl)el;  teeth  small,  on  jaws,  vomer  and  palatines  snuMJtb ;  eyes  very  larg(», 
largely  vertical  in  range,  8ej)arated  liy  a  very  narrow  ridge;  sul)or])ital  ver\'  narrow;  cbeeksand  oiktcIch 
scaly;  preo|)en'le  rounded,  entire,  but  with  nnicous  tul)e8  near  its  edge;  oi)ercle  with  a  partly  concealed 
spine  l)efore  it*<  membranous  tip;  gillrakers  olxsolete;  gill-membranes  separate,  fret*  from  the  istlinius; 
dorsal  fins  separate,  the  first  short,  but  sometimes  greatly  elevated;  second  similar  to  anal;  caudal 
convex;  ventrals  i,  5,  well  separated,  a  rhombic  area  before  them,  inserted  before  jH^ctonils,  the  inner 
rays  longest;  pectorals  normal;  lateral  line  simple,  me<lian.  This  genus  is  allie<l  to  Bnnhntp»,  from 
which  it  differs  in  the  alwence  of  a  fleshy  flap  on  the  maxillary. 

The  single  Hawaiian  sjiei-ies  of  this  genus  is  fully  des(Til>e<l  in  Section  11. 

PUropmroH  Jordan  &  Snyder.  Proi'.  U.  S.  Nat.  Mus.,  XXIV,  1902,  470  (n'olans). 
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Family  XCI.  CHAMPSODOXTID^. 

We  place  provimonally  in  a  Heparate  family  a  Hin^le  ^niis,  ^ 'Aam/wKK/on,  apparently  allied  on  the 
one  hand  to  Uraun^copum  and  ou  the  uthcT  certainly  to  ttie  ( liimtmwloiitidsc^  with  which  Doctor  Bou- 
len>cer  places  it;  but  the  real  atKnities  of  Vhkisinmhn  are  eiiually  uncertain.  The  family  charactefB  are 
included  below. 

Oenni  226.  CHAKP80D0N  Ottnther. 

B<Mly  rather  elongate,  fiipiforin.  lovi^rc*]  with  t^inall,  rough,  warty,  Bcan*ely  imbricate  aisles;  belly 
nake<l;  heail  Hat  above,  witti  vortit-al  sidi^;  cluM'k.s  and  nnout  Hcaly;  eyes  rather  small,  high,  and  near 
together,  mostly  directe<l  upward;  a  small  ciliiim  over  tnich  eye;  mouth  large,  verj'  oblique,  the  lower 
jaw  projecting;  l)oth  jaws  with  slender  teeth  of  iiiie<{iial  size,  s<.ime  of  those  Vielow  longest,  many  of 
them  long,  slender,  depresi^ihle  eanines;  a  few  teeth  on  vomer,  none  on  {lalatines;  upiier  jaw  with  a 
double  notch  at  tip;  preo|>ercle  with  a  strong',  curved  spine  at  it^  angle,  the  spine  aboat  as  long  as  eye, 
the  ascending  limb  with  small  teeth:  <){H'rcle  numded,  unarme<l;  preor))ital  broad,  with  a  flat,  three- 
lol)e<l  spine;  top  of  head  with  a  low  rid^M'  oii  eacli  side  from  snout  to  na|KS  gill-openings  wide,  the 
gill-membranes  Ke|»arate,  free  from  the  isthimw;  isthmus  lou<;  and  narrow,  not  forming  a  hump;  gill- 
rakers  blender,  of  uKMlerate  len>;th;  grills  4.  a  slit  lM'hin<l  the  fourth;  snliorbitals  not  dilated;  lateral 
linen  2,  the  lower  curve<l  upuard  over  |»ert«»ral.  hoih  with  lateral  vertical  branches;  the  cross-rows  of 
tul>es  on  the  )»ack  more  conspicui mis  than  the  lateral  lines:  dorsal  tinn  2,  the  first  short,  the  second 
long,  similar  to  anal:  pectoral  smaii  and  narrow.  place<I  hi«:h:  ventrals  i,  5,  the  middle  rays  longest, 
inserte<l  l>efore  iH'ct<>rals,  lnit  joined  to  the  slmuider  L'irdle  l»y  ligament  only;  caudal  forked. 

The  single  Hawaiian  >pe«i('s  of  tlii>  family  is  fully  dfscriln^d  in  Si'ction  II. 
(%a/«jwrx/<wi  Gunther.  Ppm-.  Z«h»1.  Smc  L«iii<l.  is*  7.  Itj  .rm-'t.r  . 

Family  XCll.   HAKPA^WFEKllK^:. 

Thifi  family  is  allied  to  the  f  'tiHinniinii'hi ,  reseniMinj:  them  in  external  characters  though  differing 
very  wi<lely  in  the  armatun*  of  tlu*  head,  tlu'  prcopt-rcle  hrinjr  entire,  the  ofiercle  and  subopercle 
reduct»<l.  each  con^^istin^:  mainly  of  a  m-arly  straitrht.  sharp,  simple  spine;  the  gill-oi^enings  are  much 
wider  than  in  ('nnintnfmns,  hut  the  u'ill-niemhranes  are  hroadly  unitisl  to  the  isthmus;  no  lateral  line; 
no  scales.     Onirutiitto  has  nnich  in  common  with  lU  iiihrnfts  \x\u\  Phropmrou. 

Genas  227.  DBACONETTA  Jordan  ft  Fowler. 

The  characters  of  the  ^'cmi^  art' inchhled  alwjve.  The  single  Hawaiian  spe<>ies  is  fully  described 
in  Se<-tion  II. 

Dru/f^m/Zu  Jordan  cV  Fowli-r.  Vr*f.  W  >.  Niil.  Mu««..  XXV.  Vmk\.  '.»:>'.»   j-fni(V). 

Family  XCIII.  CALLIONYMIl).^. -Dragonets. 

Body  elongate,  naked:  head  hroad  and  <lrpre>sed:  th«'  mouth  narrow,  the  upper  jaw  very  pro- 
tractile; teeth  very  small,  in  jaws  only:  peropenle  arme<l  with  a  strong  spine;  opercle  unarmed; 
eyt»s  moderate,  u.sually  directt-d  njiward:  lateral  line  i>resent,  often  <luplicate<i;  doreal  fins  2,  some- 
time's  united  at  liase,  the  anterior  with  4  flexibU*  spines;  soft  dorsal  and  anal  short,  the  latter 
without  distinct  spine;  ventrals  i,  .'>.  ju;:ular*in  |)osition,  widely  sej>arated;  i)ectoral  fins  laqpe;  gill- 
openings  small,  the  membranes  hroadly  attachnl  to  the  isthmus;  gills .4,  a  slit  behind  the  fourth; 
jiseudobranchia*  present;  no  air-bladder:  vertehm*  usually  8  •  13=21.  Sexes  notably  different  in 
color;  dorsal  fin  higher  in  the  male.  Small  fishes  of  the  shores  of  warm  seas,  chiefly  of  the  Old 
World,  allied  to  the  TrnrUnwIiv,  acconling  to  Boulenger.  Imt  resembling  the  CoUidte  in  form. 

n.  l*n*op«>rcular   Mpine    simple.   .«<hanv    sjieHr-liko.    with    serrate   ed^v,    but   without   recurved   boolui  above  or  at 

tip CbltficWdtfAyv.  p. 'ITX 

an.  PriHipiTcuIar  spine  mil  Mimple.  wiili  recurved  tip.  ami  with  one  or  more  recurved  hooks  above. 
b.  Ventral}*  entire,  the  outer  ray  not  detached:  head  depresfied:  ^ill-opening  reduced  to  a  very  miall  fonmen  on  upper 
surface  of  head;  lateral  line  single OatUonfmuB^  p.  478 
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Oenai  228.  CALLIUBICHTHTS  Jordan  ft  Fowler. 

This  jfenufi  differs  from  Callumymus  in  the  character  of  the  preopercular  spine,  which  is  long, 
simple,  straight  or  cnrved,  and  serrulate,  but  without  recurved  hooks  above.  A  small  antrorse  spine 
at  its  base  Ijelow;  in  the  typical  si>ecie8  the  caudal  tin  is  greatly  elongate.  The  dorsal  spines  are 
graduated  backward,  at  least  the  first  2  being  elongate.  The  single  Hawaiian  species  of  thifi  genus  is 
fully  described  in  Section  II. 
CaUiurichthy$  ioT^a.n  &  Fowler,  Proc.  IT.  8,  Nat.  Miis..  XXV,  1903,  941  {Jajtomntg). 

Oenni  229.  CALLI0NTMU8  LinnsBUi. 

This  genus  includes  dragonets  with  the  ventral  fins  entire,  without  detached  ray,  the  gill-opening 
reduced  to  a  small  foramen,  opening  upward,  and  the  lateral  line  single;  head  triangular,  depressed; 
eyes  directed  upward;  preopercular  spine  very  large,  hooked  at  tip  and  with  one  or  more  re<urved 
spines  above,  a  small  antrorse  spine  at  its  base  below;  opercle  unarmed;  sexual  differences  strongly 
marked.  Species  numerous,  living  on  the  l)ottoms  in  warm  seas.  The  few  species  in  America  live  at 
a  considerable  depth ;  in  the  Mediterranean,  in  India,  and  in  Japan  they  are  shore  fishes,  swarming 
in  all  bays  and  living  in  shallow  water.  The  3  Hawaiian  species  of  this  genus  are  fully  described  in 
Section  II. 
Catlionymus  Linnaeus,  Syst.  Nat.,  ed.  10, 249, 175H  (l^ra). 

Group  GOBIOIDEI.— The  Gobies. 

Body  elongate,  variously  scaled  or  naked,  head  usually  large,  armed  or  not,  the  suborbital  ring 
without  a  bony  stay  for  the  preopercle;  gill-openings  reduced,  the  membranes  attache<l  to  the  isthmus; 
gills  4,  a  slit  behind  the  last;  pseudobranchiae  present;  ventral  rays  i,  4  or  i,  5,  inserted  below  the 
pectoral,  the  fins  close  together  or  united,  widely  separated  or  otherwise  peculiar;  dorsal  tins  separate 
or  united,  the  tirst  of  a  few  weak  spines,  sometimes  wanting;  anal  rather  long,  usually  with  a  single 
weak  spine,  similar  to  soft  dorsal;  caudal  roundeil;  usually  no  air-bladder  nor  pyloric  c<eca.  Vertebrie 
24  to  35.  Carnivorous  bottom  fishes,  mostly  of  small  size  in  wanii  regions,  some  marine,  others  of  the 
fresh  waters.    Three  families. 

Family  XCIV.  GOBIID/E. 

Body  oblong  or  elongate,  naked  or  covere<i  with  ctenoid  or  cycloid  scaler;  <lentition  various,  the 
teeth  generally  small,  but  sometimes  develoi>e<l  into  grt*at  canines;  premaxillaries  protractile;  sub- 
orbital without  bony  stay;  skin  of  head  continuous  with  covering  of  eyes;  eyes  usually  moderate, 
sometimes  concealed;  opercle  unarmed;  preopercle  imarmed,  or  with  a  short  spine;  psendobranchite 
present  or  al)Hent;  gills  4,  a  slit  l)ehind  the  fourth;  gill-niembranes  more  or  less  unittMl  to  the  isthmus, 
the  gill-openings  thus  restricted  to  the  sides;  no  lateral  line;  dorsal  fins  separate  or  connected,. the 
spinous  dorsal  short,  of  2  to  8  flexible  spines,  or  sometimes  wanting;  anal  usually  with  a  single  weak 
spine,  the  fin  similar  to  soft  dorsal;  ventral  fins  close  together,  separate  or  unite<l,  each  composed  of  a 
short  spine  and  3  or  4  soft  rays,  the  inner  rays  usually  longest;  the  ventral  fins,  when  united,  form 
a  sucking  disk,  a  cross-fold  of  skin  at  their  base  completing  the  cup;  caudal  fin  convex;  anal  papillse 
prominent;  no  pyloric  cceca;  usually  n<»  air-bladder.  Carnivorous  fishes,  mostly  of  small  size,  living 
on  the  bottom  near  the  shore  in  warm  regions.  Some  inhabit  fresh  waters  and  others  live  indiscrimi- 
nately in  either  fresh  or  salt  water;  many  of  them  bury  themselves  in  the  mud  of  estuaries.  Few  of 
them  are  large  enough  to  Ix?  of  much  foo«i  value.  The  species  are  for  the  most  part  easily  recognized, 
but  their  arrangement  in  genera  is  a  matter  of  extreme  difficulty. 

a.  VcntralB  Heparate;  npinous  donuil  present. 
h.  Preopercle  with  one  or  more  spines;  .•»ideH  of  head  scaled. 

r.  Preopercle  with  one  concealed  .«q>ine  at  lower  angle,  hooked  forward;  !«caleR  small EUentrU^  p.  -179 

(c.  Preopercle  with  4  or  5  straight  spines  at  lower  angle,  directed  backward:  scales  large AttrrropUryi,  p,  4S0 

bb.  Preopercle  without  spines. 

d.  Sides  of  head  naked;  no  papillary  ridges Efiota,  p.  -481 

dd.  Sides  of  head  scaled,  with  various  ridges  of  papillie Qvbiomorphua,  p.  488 
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na.  Ventnls  more  or  lew  united. 

e.  Inner  edge  of  nhoulder-girdle  without  flape<. 
/.  Venlrml  dink  not  adnate  to  LmmIv. 

g.  Body  waled  anteriorly  as  well  h<*  p<i)«teri(>rly. 

h.  Teeth  one-rowed,  WMne  of  them  canine-lik«^:  twale*  large €fnbt0jpienu,p.48i 

hh.  Teeth  in  more  than  one  n>w:  uMially  no  ranines. 
f.  Side  of  head  without  M.^les. 
J.  Last  dorml  npine  not  rons)»iruou«ly  distant  from  thrwe  in  front  of  it;  doiMl  ipines  6. 

Ir.  Tpper  niynf  pe<-torHl  silk  like:  hiihI  short,  of  about  9  rayii;  middle  rajm  of  caudal  not  greatly  pro- 
duced, body  fjither  mbnst Mapo,  p.  488 

Uk.  Upper  ray  of  pei-toml  tH>t  silk-like:  hiihI  lonf?.  of  about  15  niyit;  middle  rayaof  caudal  greatly  pro- 
duced: txidy  mon*  eloiiirat**:  upiN.T  teeth  one-rowed OoM/cAIAf , p. 485 

Jj.  LaKt  dorsal  wpine  eonMf)icuoii>)y  ili^tant  from  thoM>  in  front  of  it:  body  elongate;  donal  npinea  7. 

I'irrarvd.p.486 
iV.  Side  of  h(*ad  more  or  les.-  s«.*Hly. 

!.  rpfter  raytiof  pe<'t«)rHl  silk-Iikf.  fr*'*-  frmn  re^i  of  fin:  m.-HleM  f<inall Obaf Myrfe*. p. 486 

U.  rpi>er  ray«»  of  {HM-tonil  ni»t  fn-«*  fnun  rv't  nf  fin:  m^hIc!*  l«nn* OmaiMolepiM,p,4fl7 

pff.  Body  naked  anteriorly.  «  v«t>-  f»v\  mhKx  iN»>t«ri«»rlv  (ty]>ieally  wholly  nakedi KeUoffgeOatft.^B^ 

ff.  Ventral  disk  adnate  to  the  U-lly. 

m.  Body  eoven-d  with  «;inMiI  rten«»i»|  M-al»*«« ^IrydfifM, p. 488 

%nm.  B<Nly  entin-ly  nak«'«l Lentipf9,p. 491 

ft.  Inner  edge  of  !>houlder-frin11«'  with  «l«>rinal  '^,\\\^.  ixxly  M-aly.  head  iiak(>«1:  tongue  adnate) JiHio<M,p.491 

Genus  230    ELEOTBIS  •  Gronow  i  Schneider. 

Body  long  and  low.  toinprt-ssiMl  U*liiiul:  licad  buiir.  low.  tlatt«'ned  aVK)ve,  withoat  spines  or  creetf, 
almost  everywhen»  f*<*:ily:  niMUtli  larL'<'.  «»Miqn<*,  lower  jaw  projoctinvr:  lower  pharyngeals  rather  broad, 
the  teeth  tfinall.  hluutinh:  i»n»«»jK'nl«*  witli  a  small  riuKvalt^l  spine  )>elow,  its  tip  hooked  forward; 
branch ioetegals  iinarined:  cvt'<  Mnali.  hitrli.  ant«*rinr:  isthiiins  l)rf»a»l:  tongue  broatl,  rounded;  post- 
temporal  b<:>ne»*  very  stronirly  .li\«ri:«'iit.  their  i  iis4*rt  ions  rl<>s»' toj:«'t  her:  top  of  flknll  somewhat  elevated 
and  declivous:  iiiter«»rl»ital  ana  <iiL'l»tly  convex  traiisv^^r^ely :  'Inrsal  fint?  well  apart,  the  first  of  5  or 
6  low,  flexible  spines:  ventrals  sfparat*-:  nales  inolerate.  rtenoid.  45  to  80  in  a  longitudinal  series; 
vertebne  {pijtonlj*)  11  •  1").     Troj»iral  ^ea-,  entering  fresh  waters. 

/J2r*rfn>  Gronow.  Z«H>ph.   vi.  \~f\.\  .  noubirioniinl 

A'frti<ri» .Schneider.  Syst.  Ichth..  »■.'».  l>ol    in^-.m-  . 

Oi//ii*  Bleeker,  Arehiv  N.'t-rl.  Mv-h  s«-.  s»<v  H«»11..  IX.  I'^TJ.  .^tt   jus-n^.  . 

394.  Eleotris  sandwicenais  N'aillant  tV  Sauvatre.      ''(P6p».*^     Fig.  210. 

Hea*!  2.7in  lenjrth:  <lepth  4.L'.'>;  ry*- 7  in  ln-a*!:  snout  :>.h:  interorbital .'i.25;  D.vi,  10;  A.  ii,8;  P.17; 
V.  I,  5;  8<-aleH  70  t*.  S()    jtJ. 

UtAy  elongate,  «lei)res>eil  in  irMni,  conipres.^itHl  U*hiinl.  greatej*t  de|»th  alM»ut  middle  of  belly;  head 
elongate,  very  broa<l,  <lepress4*il,  its  wi«lth  1.4  in  its  length,  and  its?  depth  1.65;  snout  blunt,  broad, 
depre8£(e<l,  3.9  in  hea<l:  mouth  lanjc  oMiijue.  2.S  in  head:  lii>s  thiek,  fienhy;  mandible  large,  slightly 
pn^jei'ting;  teeth  tine,  sharp-iN>int4Ml.  in  rather  hroad  Intnds  in  jaws;  no  teeth  on  vomer  and  palatines; 
tongue  rather  broa<l,  free,  trunrat*-:  pn-opercle  with  a  small  curved  spine  at  its  angle,  forward  and 
more  or  less  eoneeaU^l  in  the  skin;  inttTorhital  spare  hroad,  flattene<l;  nostrils  well  separated,  ante- 
rior in  a  Hhort  tulie;  eye  high,  in  tir>t  third  of  head,  mon*  ur  le»<  lateral;  gill-opening  rather  large, 
obli(|ue;  sealei*  very  .^mall,  ctenoid,  and  extcndin;;  on  top  of  hea<l;  no  lateral  line;  dorsal  fins  well 
separate<l,  fourth  dorsal  .><pine  lom;e>t.  '2 J)  in  head:  tirst  dorsal  ray  3.65,  sixth  2.3;  anal  inserted  a 
little  liehind  origin  of  sf»ft  dorsal,  first  ray  :>.4.  s4'V(*nth  LM;  caudal  elongate,  middle  rays  longest^  1.6, 
rounded;  pectoral  rather  broad,  short.  I(»wer  mtniian  rays  the  longest,  1.75;  ventral  2.2;  caudal  peilnn- 
cle  long,  compretjised,  1.7,  its  depth  3:  anal  {Kipilla  ]»resent.  Description  from  an  example  (No.  04591) 
taken  at  Hilo. 

Color  in  life  (No.  0:i024)  dirty  bn>wnish  throiighont.  \ye\\y  paler;  fins  all  dai^;  soft  dorsal  nar- 
rowly white-e<lged. 

Color  in  alcohol  dark  dusky  bmwn,  lower  snrfatv  pale  brown  with  dusky  on  lower  stirfaoe  of 
head,  2  blackish  streaks  across  cheek,  1  from  lower  rim  of  eye  backward  and  the  other  just  below; 
fins  grayish  dusky,  upper  margin  of  spinous  dorsal  whitish;  edges  of  soft  dorsal,  anal,  and  caudal 
grayish. 
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YoiinK  exHniplei>  have  a  dii»'ky  fput  at  base  iif  caiiiUl. 

ThiK  Piiiall  tlxli  U  t^mmoii  ahoiit  HonuUiln  sn<l  Waikiki,  wlitrp  T)iH't<ir  JctikltiH  ohtain^  -'SO  fpeci- 
'nx,  ami  we  have  ■'t-'i,  0.4  t^i  0.75  tif  an  irit-h  in  length. 

i.mni.,  XXII.  IWttlSrl.t    at,  ISO!).  .WI.flK.  <1  Honolulu  H!!.,-.   N".  MT--".  I'.  P. 


coll.  ( 


f.  Jen 


ta  epiphnnft  leiMra;  Iroin  Ihe  type, 
OaDOi  S8S.  OOBIOPTBBDB  Blaskar. 


Teetli  on  the  jaws'  law,  tviitv,  iliHtsrit,  aihI  ciual  mi  the  in 
maxillary;  2  i-aiiine  teeth,  I'fiHH'ially  <k'vr]ii]ie.l,  liehind  the  Hynipl 
Ihe  gape  tni 1 1 vertical;  m'Hles  ^  ti>  38  in  luii):iliuliiial  verieM;  B.  4;  D.  v  cir  vi, 
to  Aporrypten,  but  witli  lanii:  m'aIcx. 
IIM-iplerHt  fn^^livT.  Anil.  Nwrl.  Ar.  .S-x'.  HoU.,  IX.  i>n\,3\l  {A,->.-nj,,lal<nfhviil'rf\. 

397.  Oobiopt«ruB  farcikii«a  Jurdaii  &  KriTiimon.     "Ui'.pii. 


Ilary,  iineiiual  in  the  infra- 
heail  si'aleles?,  I'niiiprei'Hed, 
■1,  aorH;  A.  H  t..  H.    Allie<l 


]>l)il<- 


Heail  3.25  in  lenKth;  .lepth  3.5;  eye3.2iii  lieacl;  Hmmt:(.5;  D.  vi-11;  A.  fi;  w-alex  2S  (L'7  t.i  :'^t|-lll. 

Body  rather  mliivt,  i'cimpre»HiJ,  i^n-atext  ileplli  nt  gill-<ip<-iiiiifc:  heail  ratlier  Uiive:  'U'lilli  1.25  hi 
length,  width  1.4;  upper  proHle  of  heail  evenly  cimvex  fruiii  tip  of  BUiint  to  nrlfrin  ciF  duninl;  ];<»)' 
laixe,  mandible  very  large,  aliKhtly  prodiicpti;  mouth  large,  wry  ohliipie, maxillary  e.tlenrliiit:  Ih-vhivI 
front  margin  iiC  eye;  teeth  in  jawH  iinjserial,  rather  large,  gomewhiit  canine-like;  two  miall  ih'iin'ssihle 
canineH  on  jioMlerior  part  of  bone  behind  anterior  eerieti;  liist  large,  thick,  fle«hy;  I'lngiie  not  emaivi- 
nate,  lai^.  thick,  rountleil;  niMtrilf  close  together,  posterior  very  large,  in  front  ol  u]>iH'r  riiargiii  of 
orbit  with  elevated  rim;  interorhital  iipace  very  narrow,  enncave;  8<!B.le)<  large,  ctenoid;  a  larye  )H>n' 
liehind  and  above  liase  of  pectoral;  giIl-o{)ening  large,  continoed  forward  l>elow;  ppinoiiH  ilor^iil  ninall, 
flexible,  spineB  ending  in  filaments,  lieginning  behind  base  of  pectoral;  soft  donw!  Iiit;h,  ravf  nf  nearly 
uniform  length;  anal  with  imiteriur  rays  elongate,  riuicU  longer  than  anterior.  [iiikIhI  donptti-, 
roundeil;  pectoral  broad,  round,  e(|ual  to  head;  ventrals  long,  equal  to  head,  browl,  ultln'iil  any 
trenuni  in  front;  caudal  pciluncle  compresseil,  it«  length  1.5  in  head,  depth  2.2ft. 

Cohir  in- alcohol,  pak'  brown,  trunk  ii>vered  all  over  with  very  jwle  minute  brown  >U\l!>:  (ins  very 
pale  brown,  dorsals  duiiky,  et'i)eoially  the  spinous;  3  vcrtii-jil  pairs  i)f  pale  brown  cTHHi-hiics  over  side 
of  head. 

Desurilveil  from  an  example  I.I  inches  long,  taken  at  llilii.     Tvpe,  No.  5INi54,  V.  S.  N.  M. 

Known  only  from  IIih>, 


GdbiopUrua  fari 


I.  Bull.  I'. 


XXll,  I 


:  (April  11 


1 


I 
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Oeniu  234.  OOBIOHOBPHVi  OiU. 

AlHed  to  AMerropieryr.    Body  r«>but<t.  (*i»v«*nNl  with  lanpe,  i-tenoid  nailes;  fmontblnnt;  month  Imige, 
very  obttqiie,  with  2  seriei*  of  t*han>  t«t'th  in  jaws.  th«-  inner  (l<*i»re8HiMe;  ride  of  head  scaly  and  with 
off  short  papillary  fringff:  vtMitnil  rays  i.  5.  tli<'  Hnp  joined  at  base  by  a  narrow  frenam; 
the  firet  mith  6  npines.  th«*  s^i-nnd  uith  ]'2  slmrt  ravH. 
The  gBPBi  ia  diatiDgaiehed  fi\>m  ottuT  small  Kl4*«itri<Is  l>y  the  papillar>'  fringes  on  preorbital,  jaws. 


GUI,  P*oe.  Ac.  Xat  S<'i.  FhlU.  Ww!.  j7n  .f^,invh*.. 

ABvemann.  Bull.  V.  s.  FWh  r..rnm  .  XXII.  l^irj   Afr.  11.  I9m>.  208  {fugemlmty 

8M.  Gobiomorphus  eugenius    Jonlan  iV  FAermann).     Plate  57.^ 

2L8 in  length;  depth  :(.S;  t\v  :{..''>  iii  hea.l:  >.n.iiiT  4.25;  width  of  mouth  2.4;  interorbital 2  in 
eye;  D.  ti-1S;  A.  10;  v.  i,  5;  H-alfs  2.'».-Ii.*. 

Bodj  lobost,  oompresved,  irn*at«->t  <lt'}>th  aUmr  iiii<MIc  of  U-lly:  head  large,  elongate,  broad, depth 
1.4  in  Hi  ISQgth,  width  \,'1S\  snout  .^hori.  Miiiit.  r<>iiii<lf<l  alHivt-:  jaws  laiye,  lower  projecting;  month 
obUqae,  its  |io8teric»r  marLMn  ria«-h:iij  UImw  fn*iit  <»f  t-yc:  u|>)>er  jaw  with  2  series  of  teeth, 
outer  larger,  tht*  inn»T  'Ii-pn — i)>li-.  iiiaii«li)>le  with  tii'th  similar  to  those  in  upper  jaw; 
no  tecCh  OB  vomer  and  palatines:  t«>n.:ii«-  rnin«-aTc.  tn*rit  manjinnot  n<>t4>he<l:  eye lai^,  high,  anterior; 

I,  anterior  in  •*mall  tulM",  |.i.-ri'ri"r  «l.i>^-  t«»  upjKr  fmnt  niarj^in  of  eye;  interorbital 
U  very  deeply  furrow  t-*!;  a  -••ri»-  •.!  iriiiir»'-lik«'  papill;i-  running  fnmi  preorbital  alongnpper 
of  maxillary  down  U'hin<l  (-■.nn-r  ••!  :ii'>iiTh.  when*  it  joins  another  ^ries  running  along  under 
of  mandible,  and  (-ontinnt*^!  )>a<-k  aiil  npuani  on  inarjin  of  preojterrle;  anterior  maigin  of 
with  a  small  vertical  s«'ri«'>  ••!  i>a[>iil.i  .  «ai  li  papilla  a  little  shorter  than  diameter  of  eye;  glll- 
%  oontinue«I  forwanl  till  n»ar]v  )k1o\\  posterior  maririn  of  eye;  spinous  dorsal  rather 
flexible,  with  ti{>s  ppHhi.-.-.j  in  >lii.rt  tilann'nts:  s<»ft  «iorsal  hijfh,  median  rays  rather  longer 
thnnodiem;  anal  more  or  h^^^s  -imiiar  t  •  -ofr  ilor^al.  |HiMtrior  rays  very  long;  caudal  rather  huge, 
rannd:  pectomi  broad,  r«>nn<i.  (i|iial  to  h»-a.i:  \.nrrals  small.  l.->  in  head,  sharp-pointed,  and  joined 
at  hHaef  inner  layi*  hy  a  narrow  fnrii::i.:  lau'lai  [HHlnnih'  rompn>se«l.  iti<  length  1.6  in  head,  depth 
2L4;  iratailaige,  ctenoi<l,  tho<^  <>ii  iip['«r  I'arr  ••t  }i»'a<i  very  Miiall:  snout,  interorbital  space,  jaws,  and 
of  heail  naked:  no  lar••^HI  iin*-. 
Oolor in  life  ( field  No.  n:;.v>i  .  Uxix  with  tran^vf-rv^-  )>an«is  of  dark  hn>wn  with  olivaeeooa  tinge 
rith  dirty  uhit*-:  ci-jc.  .,t  .,  aU--  j!)  dark  I>p>\mi  portions  li>;hter:  dorsal,  anal,  and  caudal 
tarown,  edged  in  part  witli  wliir*-.  p««r'>rai  lijht  n'<ldi^h  hrown. 
Color  in  alcohol,  hrown:  Vi  'lark  ^'-..-a;;  .  p—  UifpI-  ••n  A*\*\  the  last  t>  very  broad,  much  broader 
than  the  pale  interxittice^:  verti<al  tii:-  'iark  -lat>:  p*-«-toral  pale  •'laty:  ventral  fiale  on  outer  poeleffior 
portion,  Maekish  slaty  on  innf-r. 

HoBolnlnand  Laysan:  nor  ran-.     \\  ••  iia\«- <>  •xampU-^  from  Honolulu  and  1  from  Waikiki,  and 
the iUlofrasi olllaine«l  the  «{MM-i»*^  at  Lin-.k.  N'and.     l^>ritrth  n.s  to  1.4  inches. 


JoffUn  *  Kv»rr:mr.ri    B..     F     -     F  !»h  «  ..r!;ri:     XXII.  I'.«r2    Apr.  11.  IWBi. 'JOS,  WaiWki, 

;opi.elt.  (Jan.  iv.  vma  .  '*.'<*>   i^iv-hti  I-  i-  •! 

Oenns  235.   MAPO  SmiU. 

lUi  genOB  difJ^TK  from  (i>»h'n'»  in  theemaruHnat*'  ton'jue  and  in  the  shorter,  broivier  head;  pertotnl 

with  silky  rays:  rheek>(  and  o|H'ri-le^  naked. 

ThogBnOB  GMuM  \»  not  n*pn*s«'nt(*«l  in  Hawaiian  waters. 

Ofv. Kona*  Vh.  .\k«f1.  st«Hkhfiiii.  i^'*  w.,   ..,-.■■.(/.,.. 

899.  Mapo  fuscus  '  HiipixU).     ''fh\pn:'     Fi|;.  212. 


M  in  length;  depth  4.s;   tye  ri.-j.i  in  !i«ad:  ^r\i^\\X  3.5;  interorbital  4.35;  D.  vi-ll;  A.  9; 
P.  tk^  fllamtnta  included:  M^ah-ji  :{s.-]2. 

^depreHKed  in  fn^nt,  ounpn'ss*'*!  U»hind.  jnvati'st  depth  about  middle  of  belly ;  head 

brand,  depressed,  its  width  1.2  in  its  It-ntnh:  de)>th  1.4:  nnont  blunt,  broad,  its  upper  profile 

broad,  maxillary'  n^aehin;;  |Misteri<»rly  Tm'1(»w  nuddle  of  eye;  lips  rather  thick,  fleshy. 


**(^mM]uiliH*  ^'i^tnug  t*n  plate. 


f 


Is 
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Oenas  234.  O0BI0M0BFHTJ8  GUI. 

Allied  to  Af^erropterf/x.  Brxly  n)V)ust,  covered  with  large,  ctenoid  m^ales;  snout  blunt;  mouth  large, 
very  oblique,  with  2  series  of  sharp  teeth  in  jaws,  the  inner  deprefspible;  side  of  head  waly  and  with 
several  series  of  short  pai)illary  fringes:  ventral  rays  i.  o,  the  fins  joined  at  base  by  a  narrow  frenum; 
dorsals  short,  the  first  with  6  spines,  tlie  second  witli  12  short  rays. 

The  genus  is  distinguished  Iruni  other  small  Kleotrids  by  the  papillary  fringes  on  preorbital,  jaws, 
and  opercles. 

Gobiomorphus Gill.  Proc.  Ac.  Nat.  S<'i.  Phila.  Ivm.  _'70  \[i'>bioi<1>ii\. 

QuitquUius ioT^AX^  &  Evermann.  Bull.  t'.  S.  Y\^\\  (  ornni..  XXII.  19<»2  (Apr.  11,  1903),  203  (fuffeniugy. 

398.  Ck>biomorphus  eugenius  i, Ionian  &  Evermann).     Plate  57.« 

Head  2.8  in  length;  depth  .{.S;  k-yr  :>.L'"»  in  lu-ad:  snont  4.25;  width  of  mouth  2.4;  interorbital 2  in 
eye;  I),  vi-12;  .\.  10;  v.  i,  5;  scales  lV».-1l'. 

Body  robust,  cunipresst^l,  '.rreatcst  (le|ttli  alM»iit  niiddle  of  l>elly:  head  large,  elongate,  broad, depth 
1.4  in  its  length,  wi<lth  l.*jr>;  snout  slmrt.  Miint,  rMiui.le<l  alnive;  jaws  large,  lower  projecting;  mouth 
large,  very  oblique,  it.<  posterior  niartrin  nachin^'  l>elow  front  of  eye;  upper  jaw  with  2  series  of  teeth, 
sharp-pointed,  outer  larjrer.  the  inn«r  tlcprcssil)!*-;  iiiandil)le  with  teeth  similar  to  those  in  upper  jaw; 
no  teeth  on  vomer  and  palatine-:  t<»n;iuc  truncate,  ln»nt  mar^nn  not  notchiHi;  eye  large,  high,  anterior; 
nostrils  separateil,  anterior  in  mikiII  tul>c.  posi<'riMr  ^•\i»^'  !«»  u|»per  front  margin  of  eye;  interorbital 
space  narrow,  very  deeply  lurntu*-.!:  a  >cri(^soi  frinu'c-likc  pai'illa-  running  from  preorbital  alongupper 
margin  of  maxillary  down  Kcliind  ct.rnrr  of  mouth.  \vli»r»-  it  joins  another  series  running  along  under 
surface  of  mandiMc,  and  «<intinu»*'l  )»a<k  and  upward  nn  maririn  (*{  preoj^ercle;  anterior  margin  of 
opercle  with  a  small  vertical  strict  <.t  j.apill;!-.  ♦-ath  papilla  a  little  sh(»rterthan  diameter  of  eye;  gill- 
<^»pening  large,  continued  t<«r\\ar<l  till  marly  Inlnw  p(»tcrinr  margin  of  eye;  spinous  dorsal  rather 
small,  spines  tlexil^lc,  with  tips  j.r<MJuc.-.l  in  short  lilaincnts:  soft  dorsal  high,  median  rays  rather  longer 
than  others;  anal  more  or  less  ,-imilar  t**  >oit  dorsal.  i»<»sterior  rays  very  long;  caudal  rather  lar^^, 
round;  pectoral  broad,  round.  c(|nal  to  luad:  \rrjtrals  small.  1.2o  in  head,  sharp-pointed,  and  joined 
at  ba."^  of  inner  rays  l>y  a  narrow  fn-mnn;  caudal  peduncle  compressed,  it**  length  1.6  in  head,  depth 
2.4;  scales  larjje.  ctenoid,  tlM>-e  on  upper  part  <'i  head  very  small;  snout,  interorbital  space,  jaws,  and 
lower  surface  of  head  naked;  no  lat»ral  line. 

Color  in  life  (Held  .No.  ():;.").")4  i.  ImmIv  with  transve!>e  })ands  of  dark  brown  with  olivaceous  tinge 
alternating  with  dirty  white;  ed-je-  <»t  -c  ales  in  <lark  hn»wn  jx.rtions  lighter;  dorsal,  anal,  and  caudal 
dark  brown,  ed^'ed  in  part  with  white;  |>eet<»ral  lijjht  re<i<lish  l»r<»wn. 

Color  in  alcohol,  hroun:  12  dark  Immwh  cn^s  hands  on  side,  the  la.-^t  H  very  broad,  much  broader 
than  the  pale  intersj.aces;  vertieal  tins  dark  slaty;  pectoral  pale  slaty;  ventral  pale  on  outer  posterior 
portion,  bla<kish  slaty  on  inner. 

Honolulu  and  l^iysan:  not  rare.  We  have  H  <'\ami»les  from  llonohdu  and  1  from  Waikiki,  ami 
the  J ///<// ro-v-H  obtained  the  species  at  La>san  Inland.      Lentrth  O.S  to  1.4  inches. 

Qnigtutilitifi  (Uf/rjiimt  .]itr>\iiu  S:   KvrriMaiin.  HtiH.  r.  .-«.   Ki-h  Conun..  XXII.  I'.nn.'  (Apr.  11.  1903). 'J03.  Waikiki,  Oahu  Island; 
.Snyder,  op.  oil.  (Jan.  l'.«,  VM.H  i.  ru'^'<    La\  van  I>lan«l  ■. 

Oenus  235.  MAPO  Smitt. 

This  genus  differs  from  <inh'ni!<  in  theemarginate  tongue  and  in  the  shorter,  broader  head;  pectoral 
fins  with  silky  niys;  cheeks  and  opercles  naked. 

The  genus  Unhiux  is  not  re|>resente<l  in  Hawaiian  waters. 

Jfapo  Smill,  Ofv.  Kong.  Vet.  .Vkad.  St<Mkh<»lni.  l'***'.^.  Vi:^  tfnporntnr). 

399.  Mapo  fuscus  (Riipixdl).     ''Oopu.'*     Fig.  212. 

Head  3.4  in  length;  depth  4.8;  eye  o.2r>  in  head;  snout  8.5;  interorbital  4.35;  D.  vi-11;  A.  9; 
P.  25,  filaments  included;  scales  .'iS,-12. 

B<xly  elongate,  depres>K^l  in  front,  compresse<l  l)ehind,  greatest  depth  about  middle  of  belly;  head 
elonjrate,  broad,  depn^se<l,  its  width  1.2  in  its  length;  depth  1.4;  snout  blunt,  broad,  its  upper  profile 
convex;  month  bniad,  maxillary  reaching  |M).«teri«>rly  Ix'low  middle  of  eye;  lipe  rather  thick,  fleshy. 


n  Qiiifquilius  cugeniut  on  plate. 
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with  fringe  inpide;  mandihli' laritP,  Bliglilly  pnKlutvd;  If^lh  sharp  ptiintwl,  in  br<iad  ImhiIs  in  jaws; 
inter(irl>ital  fpacp  ratliiT  hnmci,  nliKhlly  c-oncavf;  mwlrjls  rathir  I'lcwe,  anterior  witli  a  ehurl  liihe;  eye 
high,  in  first  third  of  iii'ail,  dio'cliil  npHanI;  )iill-i>p<'ninj(  vcrllral,  ratlivr  larjie,  wliphtly  oliliijuc,  2.S 
in  hpad;  sl^a1eM  rather  larirL',  l«'cornint(  very  larjK-  on  fide  o(  <ii<idal  |H.-iiuntle.  Hciioiil,  cmwdcdln'tore 
dortal,  on  triji  of  head,  and  iM'ci|rat;  head,  exivpt  riii  top,  mUir(>ly  naked;  dorealH  well  Beparrteil;  spines 
flexil>le,  hfth  1.8  ill  head:  firvt  dorval  ray  Hhirtext,  2.4,  last  lunm'sl,  1.1,  intenne<liatij  rayi<  Kntdiiatr<l; 
anal  Himilar  to  soft  diitsal  in  Hhajie,  tJrHt  ray  :i.7ri,  last  l.2i>:  eaiidal elongate,  aliont  :i.  I  iti  iKxIy,  roundly 
pointed,  middle  ravM  lonta^t,  [lectoral  hrnail,  r(iiinile<i,  middle  nivH  loninxl,  and  np]icr  nitky:  veiilntlf 
broad,  with  rather  hroad  freniiiii  in  front,  1.4  in  head,  ami  nut  reaching  anal  [lupiila;  iiiiidal 
pediindt'  liroad,  c<nii|ires4e<i,  itti  length  2,  ami  itw  ilepth  2  in  hi*ad.  Dewribeil  Irtim  an  exani|ite  |Ko. 
3828)  talien  at  Honolulu. 

Color  when  fn'ah,  very  dark,  with  hlai'k  iiiarhlingw  and  hniwn  I'dgpe  to  MTalet^;  dur^ial,  anal, 
ptH^toral,  and  I'aiidal  all  cloaelyand  tinely  liarred  with  hniwn;  ventratit  brownish;  not  tiiurh  clark  U'low 
eye.  .^n  example  from  Waialua,  when  freHh.  wbh  niarktHl  with  |M'arly  lihie  spots  <in  a  ground  of 
mottleil  light  and  ilark  olive,  ati'l  n'<ldiNh  olive. 

Other  exampli'S  (New.  0:{22t>  and  201)  Hhow  a  writ'x  of  7  or  H  dnxky  Moti'ht's  along  n<iddle  of  aide, 
and  when  viewed  from  almve  4  or  5  liroaii  indiHtin<-t  ercMW  Immii',  These  are  iinile<l  with  a  dusky  line 
running  from  uppiT  liaiji'  of  [leitoral  to  middle  of  lia.-^'  of  I'auilal,  whii'h  ix  alw  .-onfluent  with  the 
upper  portions  of  the  lateral  lilotelies  deHerilie<1,  ran<lal  with  dusky  lilolches. 

Very  small  exaniplen  have  disthii-t  ilark  hlot('hi>s  on  the  side,  and  Ixith  ilorsalH  anil  i-andal  with  fine 
cTosa  lines  madeupof  brown  spots  on  tliespiiieH  and  niys.     There  isalM>adarkspotiustbehind  the  eye. 


.WnjK./mnKiKllppelll. 


Color  in  al«>hol,  more  or  less  gray-hrown,  siiie  with  aliotil  10  longitudinal  tn-rii's  of  white  spots, 
head,  lH)th  dorHHls,  caudal,  ami  [XH-toral  fins  with  whitish  spots,  very  small  cm  the  latter,  and  imlislini'l 
on  the  spinouH  dorsal:  lower  stirfaee  of  the  head,  hreasl.  and  aMimien  dirty  whitish;  iop  of  the  hi>ait 
finely  epeekled. 

This  widi-ly  distributwl  goby  is  exceedingly  abundant  in  Hawaiian  wftter-  and  Ih  reprt-wntiNl  in 
the  eolleetion  by  .WO  sjieci menu  from  Honolulu,  .59  from  Hilo,  2  from  Moanahia,  Unin  Waialua,  20  from 
Waikiki,  4.')  from  Waianae.  ami  -57  from  Kailiia.     Numerous  ex aniples  wen'  eollei'teil  by  no<'tor  Jenkins. 
and  ifnme.  wen:  found  by  the  .IfWroRx  at  Honolulu,  Waialua  Bey.  Piiako  Bay,  KealakekuaifaiyandHiio. 
We  nee  no  differences  Iwtween  these  and  Anieni-an  examples  {.V.  Kporaivr). 
ll-i>iui/Mtnu  KOppell,  All.  HeK  N6nll.  Ar..  ITi'cU..  137.  IW*.  Rtd  Sea. 
GohtutpHmUHiilHii  ROppell,  i.p.  '11..  13R,  ixai.  Red  Saa. 
nnMairnrliNM-puBrtiUHl  Rdiipvll,  Npiic  WlrlirlttilerF.  Fjtehe.  lay.  llt»  (H*r.  IKWi.  Red  Sea:  <ii)iiIhor.  Cut.,  [II.  S:  liffil. 

I  Kiiiiiiltuitlon  iif  Kitppvll'i  1 »«.  > 
ff.Ww  miporalor  CuTler  A  VBlcllri(1llK'^^  Ufa.  Nat.  Pol»..  XII.  fi*.  J»«T,  Iflaninlque. 
aiMiu aOopairtalHi  t^iivier  A  VHlciiclenntii,  IIIhI.  Nal.  l-<d»..  XII. St,  IXUT.  Ule  of  FTaocc;  (lEInlhi-r,  Flw-he  rltr Sii.I^i-, 

VI,  172.  till. ex.  Bjt.  A.1ti77(Fl)l.  Sm'lfly,  NavlitHtDr.  Klngxmlll.  «n<l  ShihIwIHi  lulandi):  Fowler,  I"!™. /.i-.  NnL.  m'i. 

fhila  IVUO.  aiT  (Sinilwirli  IxlHtw)'):  JciikliiH  Bull.  V.  S.  PMi  Omiiii..  XXII,  IWIZ  rSppt. '£<.  ismi,  »rj  iM  >r>i>tiil«t: 

ttny<l(!r,<i|>.rlt.  (Jaii.lS,  imi.inudliiiioliilii:  Walaliia  Bar.  Oahu:  l^MkoKiiyaiKl  Ki-alakekiuBBy.  Hinaii^  illlu) 
HoblHi  iMiianqrHth  Rlwkrr.  Nat.  TI](Ih.  Nrd.  IihI..  I.  IMS.  •i\9.  Pcdani. 
fMbint  brtrtnp*  Rlyth,  ITiH-.  Ai-Ih.  Kia-.  Bviir.  IfWI.  S71.  Great  Andaman  laland. 
floklHt  homiienaHu*  Valllanl  A  fauvngc.  Rev.  U««.  7a»\.  <3).  III.  W,\  2-iD.  Sandwlcb  lilandt. 
fflww.iffnfciin  ffiurfi.  Sim'Ix.  Bull.  f.  «.  Sal.  Mim,  Ki>.  J. «.  18J7  «'<>nil  tfrU  uf  (laliu);  not  of  Hamillon. 
eobiia  mwMctnrit  UUntber,  Rep.  Sboie  Fiibei,  VhaUtager.  60,  ISBO,  Hoaolulu,  Irenb  natcr. 
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OaoDi  236,  OOBIICETHTB  Klnniinger. 


BoJy  i-loii)[8l*?.  liwivy  furn 
caliiJul  tin  elitlii^It^l  ati<l  |><)int 
nhic'li  rwiMTt  tlii:'  BeniiH  liiffei^ 


t  tin  nearly  an  long  a?  the  second  doraal; 
-e;  t4Wth  of  u|j]M^r  jaw  in  a  Mingle  raw,  ia 


400.  Oobiichthya  li 

Hea<]  4.1  in  1.'ii)ftli;  <i.'[>l1i  r,.-J.  .y- 
interorhitaI2iiifyi-:  |J.   vi  14;  A,  !■%;  I", 

Bo.ly  el.m,»it-.  •■ 
greati^t  <k|itli  alKiiit   I.:i  in  Ifntilli 
long,  liliiiil.  n.iiiniiil;  j;i«!i  lar(;i'. 
lary  reai:hiii);  Ix-lnw  cyi'  )HK^t<*ri<irl 


I  :i.l;  II 


!..■'     Fig.  213. 

xillary  1.9;  wiiltli  of  mouth  2.6; 


tiiiilillc  of  lieily;  head  elongate,  ixmiprexsed, 
[inilile  sltt'|>,  ftron^ly  convex,  ?nout  rathei 
lilil.-  Ijirye:  iiiniilh  very  large,  obliijue, 

p:"  ratliiT  broad,  fleshy;  teeth 
nilhcr  small;  tongue  rounded, 
I  iilHiiit  iniildleof  length  of  head 

jiening  rather  large, 


il- 


c-lund^l  Hilh  liKht-ntlili^li 
darker  iiiivc;  caudal  fuinlly  bni 
olive  wh^IiihI  in  the  larjw!"!  fy 


lii|i,  whii'h  is  densely  seated;  dor- 
>t  '2  very  long;  finit  donal  spine 
o,  (B-eiftii  l.^',laHt2.25 
the  meitian  ray h  firoil need  into  a 
,  ventral  large,  4  in  trunk;  broad 
n  head,  degilli  2.2;  a  narrow  thin 

Niii."l  ;iii<l  l.arrnl  with  darker,  anr|  with  a  median  dark  stripe, 
uiOal:  lif'U'l  ]ilaiii.  ivilh  2  dark  streaks  along  cheek  and  opercle 
iiiirk^i  11  riiiiiiil  h!»<'k  !< pc it  just  before  bra ui-hinsleKals  enni'ealed 
its  aroiihil  it:  a  <lark  ^ihiI  <in  eyelmtl  a))ove  and  behind;  a  faint 
i>ss  >liu<1i'  i>n  t<)]>  (if  head  liehind  eye;  tlr«t  dorsal  clear  olive 
l)liiiki?h  lirmvti  at  Ikl-h';  wift  dorsal  olive,  dotted  or  barred  with 
iuB't  liislirnt  un  n]i].er  and  lower  rays;  prevailing  color  grayish 
■  only  uilh  liright  cirange;  anal  dark  olive,  distally  hlackish  with 
III':  (K'ctiirakand  vfiitnils  plain  dull  olive  gray,  the  baifeof  former 
■y  Mack  ill  Till'  yi.nii>!.     The  head  also  is  more  distinctly  barred  in 
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Color  ill  alcohol,  pale  brown,  side  with  5  large  brown  bloU'hes,  and  alK.)ut  11  brown  vertical  cros.**- 
bars  running  closer  together  alx>ve  to  form  jMiin^,  though  bi»coniing  indistinct  on  middle  of  Hide;  a 
narrow  blackish  line  across  top  of  head  down  behind  and  Ijelow  eye  to  corner  of  maxillary;  a  blackish, 
brown  blotch  at  base  of  ptn'toral;  spinous  dorsal  dark  gray  with  oblique  dusky  hues;  soft  dorsal  pale 
with  a  nund)er  of  longitudinal  dusky  lines  sloping  backward;  anal  dark  gray,  the  mend)rane  l)etween 
the  rays  blackish;  caudal  grayish  with  cross  series  of  dusky  s[K>ts;  pi^ctoral  pale  gray;  ventrals  gray 
black,  margin  and  anterior  iK)rtion  pale  brown.  Descril)ed  from  an  example  (No.  846)  taken  at  Hilo. 
The  sjiecies  is  common  along  the  shores  and  in  shallow  water  about  Honolulu,  Waikiki,  and  Hilo. 
The  collection  contains  43  examples  2.4  to  5.8  inches  long. 

(f<jtnoneUuH  Umchutun  Jenkins.  Bull.  V,  S.  Fi.sh  Comm.,  XXII,  1902  (Sept.  23,  19(>3).  fi03.  rtg.  44.  Honolulu  (tyjie.   No.  6()6»», 
r.  S.  N.  M.;  ooll.  O.  P.  Jenkins). 

Oenni  287  VITSASIA  Jordan  ft  Evermann. 

Body  elongate,  translucent,  C4>vered  with  very  small,  thin  scales;  mouth  small,  oblique;  teeth 
minute;  gill-o|)ening  rather  narrow;  dorsals  small,  the  rays  vii-11;  pectoral  rather  long;  ventrals  small, 
united  in  a  circular  disk.  Small  gobies  of  the  coral  reefs,  allied  to  the  Jai>anese  genus  ('lariyery  but 
with  the  first  dorsal  of  7  small  spines  instead  of  8. 

17/ rarm  Jordan  Jk.  Kvermunn.  Bull.  IT.  S.  Fish  Comm..  XXII.  1902  (Apr.  11,  1903),  lior»  (vlare»crm). 

401.  Vitraria  clarescens  Jordan  &  F/vermann.     Plate  60. 

Head  4.6  in  length;  depth  6.7;  eye  3.5  in  head;  snout  4.5;  I),  vii-11;  A.  i,  10. 

Body  elongate,  slender,  compressed,  greatest  depth  between  tlorsal  fins;  head  elongate;  pointed, 
conic,  depth  1.75  in  its  length,  width  2;  snout  rather  long,  rounded;  jaws  pronnnent,  upper  slightly 
produced;  mouth  oblique,  maxillary  reaching  a  little  beyond  anterior  margin  of  eye;  teeth  not  evident, 
tongue  broad,  truncate;  snout  al)ove  interorbital  sf)ace  and  top  of  head  more  or  less  flattened;  nostrils 
well  separateil,  anterior  nearly  midway  in  length  of  snout,  posterior  close  to  front  of  eye;  eye  rather 
large,  anterior;  gill-opening  restricted  to  side,  rather  small;  scales  very  small;  dorsal  spines  flexible; 
tirst  dorsal  small,  the  last  3  spines  very  small  (minute  stubs,  bn^ken  in  the  type),  the  tin  beginning 
Ixihind  tip  of  ventrals;  soft  dorsal  beginning  a  little  nearer  base  of  caudal  than  tip  of  snout,  about 
over  insertion  of  anal,  anterior  rays  of  l)oth  fins  longest,  those  of  anal  gradually  smaller  l>ehind,  the 
last  2  minute  and  close  together;  caudal  emarginatt»,  lobt»a  rounded;  i>ectoral  rather  long,  lower  rays 
longest;  ventrals  small,  unite<l  to  form  a  small  round  disk  whose  diameter  is  2.25  in  head;  caudal 
j>eduncle  compressed,  elongate,  its  le^igth  equal  to  head,  its  depth  2.25  in  head. 

Color  in  alcohol,  very  pale  translucent  brown,  7  V-shaped  pale  brown  markings  on  upper  side  of 
b<xly  united  over  1t»ack;  fins  whitish. 

We  have  examined  7  examples  obtained  at  Hilo,  each  alK)ut  1.2  inches  in  length. 

Vitraria  c/arf/rr^w  Jordan  A  Evermann,  Bull.  U.  S.  Fl»h  Comm.,  XXII,  1902  (Apr.  11,  1903),  205,  Hilo. 

Oenni  288.  CHLAMTDE8  Jenkini. 

This  genus  is  distinguisheil  from  Oobhuf  and  Mapo  by  the  presence  of  scales  on  sides  of  head. 
riilamydfn  J enkinn.  Bull.  i:.  S.  Fish  Comm.,  XXII,  1902  (Sept.  23,  1903).  508  (InticfpH). 

402.  Chlamydes  laticeps  Jenkins.     Fig.  214. 

Head  3  in  length;  depth  4;  width  of  head  0.8  of  its  length,  depth  1.5  in  its  length;  D.  vi-i,  9;  A. 
I,  8;  0.  17;  ventral  fins  uniteil,  i,  5;  scales  38,-14;  head  depressed;  ventral  profile  almost  straight;  doi>al 
profile  rising  in  very  gentle  curve  fn)m  tip  of  snout  to  nape;  dorsal  and  ventral  outlines  of  body  straight 
and  parallel  from  base  of  first  dorsal  to  front  of  anal,  from  here  slightly  converging  to  base  of  caudal 
fin;  height  of  c^iudal  peduncle  2.25  in  head,  1.6  in  height  of  Ixxly  at  front  of  dorsal  fin;  mouth  ahuust 
horizontal;  snout  fiat,  broad,  equal  to  eye,  3.5  in  length  of  head;  interorbital  very  narrow,  less  than 
diameter  of  pupil;  eyes  incline<l  at  angle  of  45°  on  sides  of  heail;  snout  bluntly  rounded  from  alH»ve; 
top  and  sidles  of  head  scale<]  to  posterior  border  of  pupil;  branch iostegals  4;  teeth  villiform,  in  bands  on 
each  jaw;  an  outer  series  of  enlarge<l  teeth  in  the  upper  jaw;  fourth  dorsal  spine  longest,  2.5  in  head; 
rays  of  second  dorsal  of  nearly  uniform  height,  slightly  longer  than  fourth  spine,  2.3  in  head;  caudal 
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rouudeil;  median  rayii  1.5  in  lieail;  nitiliUe  ruvH  of  anal  longent,  2  in  hewl;  medi&n  pectoni  nys 
iungi-Ht,  1.8  ill  heail,  the  liiwer  14  rays  niirnial.  hInivc  Iliem-  numerous  fine  ailb-like  raya;  median  niys 
of  ventral  '2  in  head;  )iat>al  nieinlirarK-  with  a  w(.>li-ilevL'i(>|>etI  lulie  un each  side;  Bcalee  ctenoid,  covering 
body  and  tup  and  aiilec  of  fiend,  tliiiM.-  on  jHisteri'ir  |>art  of  body  uid  un  caudal  peduncle  bat  little 
enlarged,  lhi«e  on  head  i<iualier  llinii  IkhIv  Kciilef. 

Color  in  aloohol,  plain  <-hei4ni]t  linmri.  |Ki1i'1ielciW';  u  few  darker mottlinguoRMdeof  body;  ventnil 
and  pectoral  HnitduKky  brown,  ventml  ]kiI>'. 


taken  by  Itoctor  Jenkins  in  the 
r«f>at  Honolulu  (tfpe. Ko. 90710.  V. B. 


OenDi  339.  aSATHOLEFIS  Bleaksr. 


Thin  ffennf  a 
with  tartce  scaler 


llic  i-heekfl  and  operclea 


403.  Onatholepis  knighti  . 

Head  3..=>in  It-ni-tli;  .ii'plh  4,L'o;  .'v.' :;.s  i 
in  eye;  II.  vi-lL';  \.  IL';  I',  Hi:   V.  r..:.!  .,ale.- 

B.«iy  eloniwte, [.r.s>,"l.  n.>i  .l.|.r.-,^. 

etou)attf,  ita  ik'i'lh  1.2't  in  it^  l.tii;(li,  ii-  wirli 
heatl  obtnse,  with  a  [jrcituiiHTui'  mi-r  •■}■•■  \\t 
po«t:irii>rly  to  Im-Iow  fnml  rim  'if  i>rhlT:  ll;.>  railn- 

with  un  outer  enlartced  MTie:';  no  tei'ih  <'u  \ it 

naetrilf  fiiuill,  i-ioiie  t'^'Hier  in  front  oi  <-yt:  ;iiiii 
fniall.  a  little  anterior;  gill-o]«rniiit:  rc-slriiti"!  ti. 
laive,  finely  cteiioiri,  and  iM-i-ominj'  nmi  li  lar^'i-r  i 
front  of  ventral)',  cycloid;  wali'H  nnHh-nit<>ly  Uirgc 
otherwiHe  naked;  dorwil  linn  well  se|iar.ileii,  ["iiin 
and  tilanientouH;  first  l.li  in  head,  fifth  1.7.  Ia!<t 
f.25;  anal  iiimiUr  to  the  domal.  but  lowor.  lir^t 
very  long,  a  little  l<iii);er  tliaii  hear!;  ixTtonil  wit 
ei|iial  to  lenirth  of  i-aiidal:  ventrab'  rather  lan;e.  fi 
pectoral;  oaudal  peduncle  coinprewed,  length  I.L> 


':i<l;  ^riMiiI  :t.<i:  width  »f  mouth  2.5;  inlnorbital  2.2S 

ir.iiii.  i-reiiti-st  depth  at  the  middle  nf  belly;  head 
.'>:  siKint  iililLiine.  hinnt,  hniad;  upper  profile  of  tbe 
it:  iiiiiiith  rathiT  broad,  the  masilUry  nSt  reaching 
I'tliiii:  tit'tli  wnall,  fharp,  in  narrow  bAuda  in  jawa 

iir  iKiliitim'!':  interorhital  afiai.-e  very  narrow,  level; 
.'rii>r  with  IIhii  of  verj-  fhnrt,  fleahy  cirri;  eye  high, 

slili',  nearly  vertiral,  it(<  length  2.25  in  head;  scalea 
un  iHigfrior  »>ii1e  of  trunk;  tuvien  tnnall  on  belly  in 
',  I yrloid  on  the  upper  part  and  Hide  of  head,  hiw] 
le.-i  tiexible  and  with  Qxtreinitiec  in  most  caeca  free 

'2.7;  twift  dor>>al  liinj^,  laiit  rays  longeat,  fint  1.7,  last 

my  L'.H,  lust   1.2.S;  caudal  rounde<l,  the  median  raye 

li  iipppr  nii-ilian  rayii  loof^eHt,  all  rather  fine,  about 

nn  unilinii  in  front,  rather  broad,  length  equal  to 

liea.1,  depth  2.25. 
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(.'j)lor  in  life,  [lale  HeHh-rolor,  uiiper  parts  with  dark  brownish  »p<itj'  am!  biotcliec:  a  werieit  of  alxiiil 
H  bniwiiish  bloti'hes  along  miihlle  of  side;  a  small  dark  npot  on  liase  of  p«'toral;  o|>fri-li'  rhisky;  Ihii' 
atl  iiale,  spinous  dorsal  with  lirown  edge;  iris  bluish  white. 

An  exanj|>le  from  Hilo,  whon  fresh,  was  ulive-greeii,  ralber  pale,  anil  utth  T  bla<-kish  crosslHind^^: 
caudal  spot  small  an<l  iii('(iiis|iii'Uoiii<:  bla<-k  bar  below  eye,  narrow  and  very  ilistini^t;  track  crossbarreil 
with  man y  siioL"  of  dnsky  olive;  xide  with  longitudinal  streaks  of  dark  brown  Hpoti<  alunic  rows  ot 
smief,  tbese  irregular  and  variable,  mixed,  etipecially  lieliind,  with  H|H>ts  of  jiale  i^ky-bhie;  cloreal, 
anal,  and  caudal  dotteit  linfty  with  dark  olive;  pectoral  iiale  olive;  vent rals  blackish;  anal  plain  black- 
ish, [laler  at  baHe.  In  most  examples  examines!  the  bead  was  finely  <loIle<t  with  bright  palt>  blue  on 
i-het^ks  Hod  opercles. 

O)lor  Id  alcohol,  palf  brown,  si<te  with  numerous  smalt  dark  brown  spots  and  7  largt.'  <lark  brown 
t)lutehe8;  u  dark  brown  streak  below  eye,  and  another  across  o|M.'rule;  spinous  ilorsal  very  ]>ale  biMWii 
with  about  3  blaekisli  brown  crotw-IJties,  very  distinct  on  lirat  Biiines,  running  suiuewhat  obliijiu'ty, 
and  becoming  indistinct  poeterioriy;  soft  dotsal  with  the  spines  pate  or  whitish  brown  and  meinbruiii-s 
Ifctweeii  blackish  brown;  anal  more  or  less  ilark  gray  lirown;  caudal  very  pale  brown  or  whitish, 
spotted  in  crotw-^ieriee  with  lirown;  pectoral  pale  l)rown;  ventrals  liark  brown,  jialer  along  edges. 

This  email  but  intttreeting  speoii-^  is  generally  common  in  brackish  water  alxiut  Hilo  and  Honolulu. 
The  <.-ol lection  contains  a  total  of  123  siiei-huens;  101  siiei-imens  fnmi  Hilo  range  in  length  from  I.I  to 
2S>  inches,  the  average  lengtli  lieing  I.)41  inches.  We  have  5  siieciniens  from  Waianac  l.li  lo  l.K  inches 
in  length,  the  average  l>eing  l.tt2  iuchef,  and  1  examples  fn>ni  the  {Kind  at  the  Muuna  llolet  at  Waikiki, 
each  O.Kiif  an  inch  long.     Ttie  average  length  of  our  12;)  s)>eciinens  is  l.)4l  inches. 


Ivermanii.  Ilull.i:.8.  PbtlXMinm..  XXII.  IMt!  |A|.r.  11. 
Oenni  840.  KBLLOOOELLA  lordan  *  Saale,  l 


V  ganu. 


This  genua  is  frauieil  for  little  fishes  allie<l  to  dohiummu,  but  with  6  dorsal  spines,  and  the  body 
and  head  more  elongate.  Bo<ly  naked;  fins  moilerate;  teeth  small  and  sharp.  We  platv  our  Hinglc 
Hawaiian  spei'ies  in  this  genus,  though  it  differs  in  ttie  jiresence  of  a  few  ruilimeiitary  scales  jiosleriorly. 


404.  KellogTKella  oligolepis  (Jenkin 

Head  4..')  in  length;  depth  ."i.Tri;  eve  a.")  in  liead;  mouth  2. 7f 
r  11';  A.  7  or  fl;  F.  I.".;  V.  i.  5. 

Body  elongate,  I'omprt'saed;  head  elongate,  blunt,  depth  1.: 
noilt  very  bluntly  rounded:  proRlc  of  Iwck  from  licad   to  n> 


.).     Kig.  21.1. 


4.fiiiihea.i;  U.  v 


5  in  its  length,  width  1.35;  protile-of 
>t  of  spinoui<  ilorsal  a  litlle  concave. 


desct-nding  from  head  to  ba*e  of  jiectorai,  rather  gently  curving  from  front  of  dorsal  at  l.iaee  of  ventral 
to  base  of  camlal;  snout  compressed,  short,  jaws  rather  large,  ei|ual;  moulli  low,  slightly  oblique; 
teeth  in  lower  jaw  rather  large,  uniserial  posteriorly  ulong  sides,  and  in  wide  band  in  front;  inner 
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oneH  i*l€Tiiler,  straight,  the  outer' en largcsl,  es^pecially  several  toward  fnmt  of  sides  of  jaw,  which  are 
canine-like  and  bent  backward;  teeth  of  iip|)er  jaw  Hiniilar,  with  fewer  canines;  vomer  and  palatines 
without  teeth;  eyeanterior,  high;  t<»pof  head  flat,  inten>rbital  s}»ai-e  narrower  than  pupil;  gill-opening 
low,  reftricte^l,  and  slightly  oblique;  IhhIv  apiwrviitly  si-aleless,  a  few  very  minute  scales  on  posterior 
]Mirt;  fin<t  to  iifth  don>al  spines  alNiut  ecpial  in  length.  aUmt  1  to  l.:^5  in  head,  last  shorter;  base  of 
donal  about  equal  to  head;  middle  ciiudai  and  {loctoral  rays  longest,  fonuer  itointed,  least  depth  of 
caudal  peduncle  2\  in  head. 

Color  in  alcohol,  plain  brown,  everywhere  miiiuti'ly  punctate  with  black;  about  12  dark  brown 
vertical  bars  on  side,  those  on  camlal  }»e4lun<-l(*  wry  indistinct,  and  all  much  wider  than  the  narrow 
pale  interspai^es;  generally  1  (»r  2  rather  iMH>rly  dcfnK*<i  siniihir  bands  across  nape;  several  short 
radiating  Ijands  from  luwer  lMir«ler  of  eyr. 

One  of  the  smallest  of  fishes.  l)e.<4-rilK.Ml  i*r«>in  thi*  ty}>f,  17  mm.  (0.67  inch)  in  length,  taken  at 
Honolulu  bv  Doi'tor  Jenkiib'.  We  have  examiiit'd  in  cxaiiipK^s  from  Waianaeand  13  from  Honolulu. 
The  Alfjatrtnw  also  obtaineil  2  s{KM*iiiieiis  at  llunnliilu. 

En^imia*  oli<^«pi>  Jenkins.  Bull.  I'.  >.  Ki>-h  (  «iiiiin..  XXII.  V.nrj    >v\>l.  z:.  19i«i.  .'lOl.  tig.  Vi.  Honolulu  (type.  Xu.  50716, 
r.S.N.M.:  i-oll.  ;>.  V.  .l«*iikiiiH:  ."^uyih-r.  «»|,.  «it.    Jan.  ln.  r.«»l..  .'^Ui  .  IIunoliiUi>. 

Oenns  241.  SICTDIUV  Cnvier  ft  Yalenciennes. 

Body  sulKrylindrical.  iovrn*<l  with  rather  small  rteimid  scales:  head  oblong  and  broad,  with  cleft - 
of  mouth  nearly  horizontal:  up|KTJa\\  pmniiiirnt;  snout  ohtiiM-ly  roiirnle«l;  li{)s  ver}' thick,  the  lower 
with  a  series  of  numerous  sleiidtr  hori/niital  tt-eth.  of  which  sometimes  only  the  extremities  are  visible; 
upper  jaw  with  a  single  uniform  Mrie<  i»f  mimeruus  movable  small  tei'th  attacheil  by  ligament  to  edge 
of  maxillary;  iM^hind  this  (»uter  vi>il»lc  xrics  numerous  other  )>arallel  .^'ries  of  young  teeth  hidden  in 
the  gimis,  and  suei*etM|in^  the  l*»rm«T  a-  they  U*come  worn  out  «»r  broken;  lower  jaw  with  a  series  of 
widely  set  conicitl  ti^'th:  teeth  all  -im|.l«-.  *.len«hr,  the  di>tal  hall  U-nt  inwanl  m*arly  at  a  right  angle; 
eyes  of  a  m<j<lerate  size:  '2  «l«»r>al  tins,  ilu-  anterior  with  H  (.'>  t«»  7  i  llexible  spines;  caudal  <iuiie  free; 
ventrals  imite<l  into  a  short  mp-^iiaiMMi  <li>k:  irili-opcninirs  of  nxHlerate  width:  4  branch iostegals. 
Siri/tliuiH  CiivicrJt  ViiUu.-itMiii.-.  Hi-:.  .Nut.  I'.mvv.  XII.  lus.  iv',7   i,iuu,i>,i  .  <iill.  VnK\  Av.  Nat.  Set.  I'hila.  ItWO.  101. 

a.  Soakfi  rather  kiiihII.  *^i  u>  >/»  li>iiuini<liii>til\ ;  hia«l  i-oiii|iurHtivfly  >hi)rt.  4.t>  in  Imtrth;  dureal  and  anal  each  with  12 

myi* ttimimmi,  p.  489 

u<i.  Si'alei)  liin;*'r.  alM>iit  u'>  loiiu'i(u<i:ii:ii:> :  Iu-kI  Niiiltit.  4  in  IniLTth.  dniNal  with  l-'i.  ami  anal  with  IK  rays. 

albntmiatum,  p.  -190 

406.   Sicydium  stimpsoni  <  iill.     "On/m."     Fig.  2H>. 

Head  4.H  in  leUL'th:  «lepih  4;  e\i-  7  in  head:  '•nout  L'.»J:  interorbital  2.:i:  1).  vi-12;  A.  12;  C.  16; 
P.  18;  scales  SI)  to  s.^  L'J. 

Binly  lon^  and  >len«ler.  ««»mj»res>e<l  onl\  |.osteriorly.  head  short,  snout  blunt,  ascending  abruptly 
then  in  a  uniform  cur\e  to  ori<jin  of  (lor^ai  tin:  interor)>ital  broad.  con<'ave;  mouth  horixontal,  broad, 
its  width  !.<>  in  head:  lower  lip  with  a  friiiL'**  of  short  .<<*t;e:  te^-th  of  lower  jaw  imequal  slender 
("anines,  an  anterior  lanjer  pair,  and  usually  a  rather  larj^e  tt)oth  on  each  side;  teeth  of  upper  jaw  in  a 
single  <*l<jse-set  serii»s,  mon*  or  le.'->  loncealed  in  the  iiums:  eye  very  small,  high  up;  snout  prominent, 
pn)je<'ting  l)eyon<l  the  short  Iow^t  jaw  :  i:ill-o|.eninLr  vertical,  it>  length  2  in  head. 

Scales  finely  ctenoid,  much  redu<'eil  an<l  irowded  on  najK'.  In'lly.  anterior  ])arts  of  body,  and  base 
of  caudal  tin:  hi^d  entirely  naked. 

Fins  well  develo]H;'d:  dorsids  and  anal  very  hi;;h  in  adult  malc^:,  the  anterior  spines  and  the  last 
rays  l>eing  priMlueetl  and  tilanientous,  len^rth  of  s<^^-<in<l  dorsal  spine  1.4  to  2  times  length  of  head;  base 
of  spinous  dorsal  1.0  in  hea<l,  and  somewhat  exc<HNiing  distance  betwt»en  <lorsals,  anterior  dorsal  rays 
1.4  to  2  in  head;  last  dorsal  rays  pnMluciNl,  their  length  srunewhat  less  tlian  longest  dorsal  spine,  or 
alxtut  1.4  times  the  head;  anal  similar  to  soft  dorsal,  rays  shorter,  the  iHJSterior  one  longest,  1.2  in 
head;  caudal  long,  more  or  less  [Munteil  in  the  mali^.  rounde<l  in  the  females  and  young,  the  middle 
rays  1.2  to  1.5  times  head,  pectoral  broad,  bluntly  jxunte*!,  the  lateral  rays  short,  the  middle  rays 
equal  to  head;  ventral  disk  broad,  its  width  scarcely  less  than  its  length,  which  is  alM>ut  1.6  in  head, 
disk  free  laterally  and  Ix'hind,  the  length  of  the  p<x«'terior  free  |K>rtion  about  2.8  to  3  in  head. 

(V>l<»r  in  life  of  a  s{)ecimen  2  inches  long  from  lleeia,  dark  greenish  olive;  back  and  upper  parts 
of  s^des  crosseil  by  alxiut  14  black  bars,  these  sometimes  in  pairs,  head  and  cheeks  venuiculated  with 
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Iilackbh  and  ^creenieh;  spinous  doraal  t>moky  with  a  browiiUh  bloU'h  on  l>aH('  tif  last  2  fpiiies;  noft 
>lor«al  Htnoky;  aiial  pale  tuniiky,  with  a  darker  baiiil  near  the  outer  vtig^,  other  lina  palt^  du:'k}'. 

Color  in  alcohol,  brownish  black,  paler  below,  aide  with  al)out  7  more  or  le)«  distinct  daiker  ver- 
tical bare,  niUHt  ilixtinct  in  the  young,  tup  of  heail  with  obscure  darker  oroati  bands,  lintj  all  bluish 
black  in  adult  uihIhj,  jialer  in  females  and  young;  dorsalf,  aiuil,  and  caudal  with  Hmall  roundish  pale 
spots,  most  numerous  near  base;  pectoral  dusky,  without  upots. 

This  goby  was  found  in  abundance  in  a  snmll  stream  at  Kaiwiki  near  Hilo,  and  a  few  Bpeciinenti 
were  obtained  in  Heneohe  Creek  at  Heeia,  Oahu  Island.     We  have  specimens  also  (mm  Kailua,  and 


rt:  HiliKlivr.  ni..  Ill, 
v..  18ltt.  Honolulu,  frei 


the  AlbalroM  found  it  in  LAliaina  and  Wailuku  riverH,  Maui  Island.     It  is  etrictly  a  fresh-water  fish, 
attains  a  length  of  5  to  7  iiu-hes,  and  is  used  tu  siime  exient  as  food. 

The  species  was  originally  describeil  by  DiK-tor  (iill.  and   later  by  Giinther,  from  B|iecimeiiM 
obtained  at  ililo. 

.S-Kydfwa  limptaHi  Uill.  Piw.  A<'.  Nal.  Scl.  1-bllB.  IMO.  101.  Hllo,  Hawaii,  In  ll 

oamhrr,  Ktai'hBdprBCIdnw.  Vl.  IM,  IsTTIHIll'Hdewrtpilun), 
.IKVdfuinn^n-aniMUnnlher.  Chall.  K<'|il.,Z«>l..  1.  Purl  VI.  Hhorr  Pliil)t-«.SO.pl.  I 

■truma  in  the  ialand  cf  Hawaii. 
Siiyi^mii  idinjintni^,  HlrwU.  Bull.  I).  S.  Kat.  Mlu.,  No.  T.H,  1877  (fmh-waler  ntnamii  of  Uabii):  JeuLlns,  Bull.    L*.  S. 

Flahl'omm..  XXII.  IMfJCSept.  a).  IKEi).  .'iftt  IHonolulu.  [rMh  WBler>:  Unyilfr.  op.  HI.  (Jan.  l».190l>.  &»t>  iLabalna 

and  Wailuku  rivt^n,  Maui). 

406.  Sicydium  &lbotnmatum  (iiinther.     Fig.  317. 

Head  4  in  length;  depth  4.5;  eye  «  in  head;  U.  vi-15;  A.  18;  scales  about  66, 
Bodv  long;  head  short;  snout  prominent,  projecling  Iteyond  the  short  lower  jaw.  Scales  large, 
not  reducml  but  crowded  anteriorly;  liead  entirely  naked;  fins  well  developed;  third  and  fourth  duisal 
^pinef  produced,  long  and  flexible,  one-third  longer  than  head;  Itase  of  spinous  dorsal  l.iS  in  head; 
distance  between  dorsals  3  in  spinoux  dorsal;  soft  dorsal  and  anal  long  and  high,  but  not  priHtu<'eil: 
caudal  long,  pharply  convex;  pectoral  broad,  bluntly  pointed.  Color  <lark  yellowish  gray,  lighter 
and  more  yelloivish  below;  a  white  lateral  band,  slightly  narmwer  than  eye,  extending  froni  l>ase  of 
caudal  t<>  tip  of  snout,  on  heaii  it«  upper  edge  at  upper  hose  of  peotnral,  the  tine  running  straight  U< 
tip  of  snout;  a  row  of  H  large  black  )>[t»ts  on  liody,  l)elnw  the  lateral  liand,  from  [lectoral  to  base  of 
caudal;  tins  all  duuky.  the  dorsal,  caudal,  and  anal  edgeil  with  light  blue,  the  lower  third  of  anal 
with  many  small  blue  spots;  anterior  part  of  ventral  disk  red. 
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Tb«  above  descriiMion  in  laken  [mm  t'iuntlier'e  figure,  theiv  beiuK  practually  no  deKription  < 
this  apecit*  in  hie  text.    The  fish  wai*  not  set- n  hy  up. 

SiffliMm  oBtteDtadiai  (jflalhfr.  Fin-he  An  ^ntltev.  II.  IM,  Inf.  rx.  Nk.  I>,  im.  brooki  ia  Saodwlcb  Mwida.    On 
dnwiDs  br  (ianvti. 


Oenna  £12.  LEHTIPEB  Onnthar. 


This  (teniis .: 

liHeis 

fn 

nnifle  row  i.f  iri.' 

ii«|.iil 

tfr 

fyiirip»<;iliitlirr.  O 

■,  \.:  K 

'»..' 

a.  Ti.ll  willi.m<  ^-al 

^;  Jnr 

•utitiun,  wbk-fa  eotuai 
•  in  the  lower  jaw. 


D.  VI,  10;  A.  H>:  I 
horizontali  cytr^  ■■!  in 
series  of  te"?th,  tli>-  an 
fia^  theanteriiir  nil) 
disk,  BillierenI  !■>  tlic 


pes  concolor  i  (iill ). 

-<l;  li<-:i<l  uliloD).'.  ilepresseil,  with  the  cleft  of  the  month 
it)]  :i  Eerii'siif  itiiiiiiti-  ttvth;  btth  jaws  with  a  single 
Ju«   tri.nspiil.  Ili.«ii-i<f  the  lower  widely  wt:  Zdonal 

I  r|iiiit'  fm-:  vcnlr.i]  lin.^  united  toashoK  semicircnlar 
-l^mt.'  ni.llli-     i'lirplii'h.     Streams  new  Hilo,  Hawaii; 


I  a(  Hilo.  Hav 


'ifb.  I'hanrostr.  2 


406.   Lentipes  seminuduB  li 


D.  VI,  11;  A.  10;  a  smM  li.'^h.  :■  i 
beasecoud  spet'ies  iif  llii:<  genus,  ha* 
is  luvered  with  small  w-ales.  llii'  iic 
ovaries  being  fully  ilevelo)ie<I.  Thf  < 
head.  The  length  of  the  head  !:•  • 
what  nearer  the  root  of  the 
fresh  water.     (Gunther.)    Ni>t 

X/Mtpn  «■•  jii«rfiirG(iDlhrr.  Kep.  F>iii 


vltf^  [i<U)i.  :inil  in  an  indifferent  slate  of  preservation,  aeema  to 
iiiu  tlif  sanif  siiiK'ilar  dentiliim  as  Lenlipt*  ronmlor,  bol  the  tail 
111  an<l  Irniik  ■•nly  tirin)!  naked.  It  is  an  adult  specimen,  the 
viTH  an-  small,  siliiated  in  the  anterior  half  of  the  length  of  the 
fiiurlh  of  llie  tiital.  llie  cauilal  not  included.  The  vent  is  aome- 
ad.     1..ength  of  spedmen,  2  inches.     HoDolalu,  in 


uital  than  M  ilie 
n  hy  US. 


Omu  248.  AWAOTTS  StaladMhnar. 

Inner  edges  of  shoolder-girdle  with  2  or  mure  conspicuoos  dermal  flaps;  preorbital  regwi  very 
long;  premaxilluT  and  maxillary  stronti;  lit^  tliii'k;  Hcales  rather  small,  ctenoid,  40  to  SO  in  a  loi^- 
ludinal  series;  inlerorbital  groove  with  a  I'oni'picuuus  median  crest;  riile*  of  bead  naked;  no  silkj  raj>a 
on  pectoral;  doreal  spines  6:  loogue  broad,  adnale  to  Hour  of  montii;  othw  WJIB  t— lillllly  as  inGoMiM. 
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The  np«:it!s  reach  a  larjw  vixv  aiici  ure  (imlineil  lo  tlie  trcsh  wat^ri'  <if  the  Tropim  of  Am 
the  HHwaLluii  lNlan<t».  The  [ihyHiofciiotuy  in  eiu-h  is  jHiculiar,  tlie  i^iioiit  Ix'in^  long  anil  (iiiiv< 
.liraodiaielndufhiisr.  Stii.  All.  Wlw.  Wten,  XLII,  ImlO.  »«,  W9:  illl«  Ifi  A-nuiw  nl  Cuvier  i  V«leii.iennif  M 


1.  BiKly  flinigBlf.  ilKplh  4.7ft  ill  length;  i 

iTHuparBlIvcly  imiroK.  7  In  heaB 

111.  fiudy  Muitt  K»t1  cimp,  ileplh  4  in  ]i:i 


re  Oimisralively  large.  6.7A  in  hewl;  siiout  imther  rhon,  %2  i 
doniilnyull:  anal  13:  Mia»iKe.-ll;  k  bUu-k  barb^Uiu- eye. 
glli:  eye  Kmall.  It.fi  In  head;  Inleiurbllal  wldcT,  A  in  head;  ( 


head;  Inleropen-lc 


409.  Awaoua  ^nirittatus  (Cuvier  &  ValenHeimpa).     "Oiipu."     Fig.  21H. 

Head  :i.4  in  kiigth;  depth  4,75;  eyeS-rsin  liewl;  Hnont3;  intfrurhitat  7;  U.vi-i.ll;  A.  l;);  P.  15; 
V.  1,  6.  ti,  i;  »'alei!i62,—  11. 

Bully  eluiigati^,  ri>uipre«MHl;  hea<l  elorifnite,  laiye,  itu  depth  1,4  in  it(>  leiigtl),  width  1.7;  snout 
blunt,  ruumJeil,  very  ii  in  vex  in  prcilile:  HKUith  lai^e,  nblique.  2  in  head;  maxillary  reat-hitit;  l>eluw 
pueteritir  portion  <il  eyi'  hut  nut  Ui  [Hiuterior  rim;  jawd  larye,  tenninal.  tlie  lower  very  slightly  pro- 


duced; teeth  in  \a.v!»  buihII.  unei|ual,  gliarp-potnteil;  vomer  an<l  palatineii  eilentnloua;  lipt;  broad, 
lleiihy;  t4)n|[ue  broad,  more  or  lew  truncate,  a<lnate  to  floor  of  mouth;  anterior  no^ril  very  dniall  near 
upper  lip  anteriorly,  in  a  short  tube;  |>oeterior  noftril  rather  lar^,  near  front  of  eye;  a  large  |>ore 
liehind  eye,  and  many  Huiall^r  ones  on  top  of  head;  int«rorbital  MiMce  rather  broad,  flattened,  li  in 
head;  cheek  and  wdeof  head  w>mewhat  swollen,  forming  broadert  {lart  of  lioily;  gili-iiiieniiig  rather 
laiye,  restrii-ted  lo  Hide,  about  2  in  heail;  pectoral  rather  long;  Healer  gmall,  finely  otenoiil.  very 
minute  on  top  of  hea'i.  eidargeil  on  »dp  of  caudal  petluncle;  dorwal  ppinee  flexible,  iMwiterior  KingeHl; 
Urvt  dorsal  spine  2.5  in  head,  fifth  1.25,  xixth  2.2;  first  ray  2,  ninth  1.1,  last  Lit;  anal  ximilar  to  n>(t 
dorsal,  (trst  ray  :{.2-'),  ninth  1,2,  laHt  1.7;  caudal  very  lon)c,  middle  rays  lonftest,  |>ointed  t.W  in  hi'ad; 
pei-toral  hroa<l,  expandeil,  1.1  in  lieail;  ventralu  broad,  1.1,  with  very  hroail  fpenuni  in  front  wilhout 
fringed  marRin;  anal  i>apilla  lar^;  i»udal  peduncle  eompretiped,  its  length  2  in  head,  clei>th  2.7-'i. 

Color  in  life  of  an  example  at  Honolulu,  olivaceous,  crossed  by  alx>ut  a  dozen  black  lian',  the  'A 
below  anterior  iiart  of  second  dorsal  longest  and  darbeft,  the  anterior  barsolwolete  in  Koiiie  B[m'imeiis, 
in  some  running  only  on  upper  half  of  body,  the  l:elly  being  red;  lower  half  of  side  and  belly  white; 
hi-ail  olivaceous,  a  broad  black  ban<l  covering  intenicular  space  and  extending  thmugli  eye  ami  acniss 
clieek  to  throat,  broadening  1>elow;  belly  and  branch iostegal  region  crimson;  dorsal  and  anal  i>ale  rosy 
with  cross  streaks  of  brown  spots;  edge  of  dorsal  tin  darker  rosy,  of  anal  also  ilarker  rosy,  and  with  a 
narrow  white  liorder;  caudal  and  pectoral  yellowish  olive;  ventrals  pale  rosy;  iris  brownish  black. 

(kilor  in  alcohol,  [lale  brown,  slightly  ilarker  above;  each  scale  on  tb«  middle  of  side  with  a 
brownish  base  showing  as  small  vertical  streaks;  ten  narrow  brown  vertical  croes  bars  on  side;  a  broad 
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slaty  black  blotch  from  below  eye  acnis^'  cheek  l)ehind  maxillary;  a  dull  bluifih  blotch  at  baee  of  pec- 
toral fin  above;  fins  ^rrayish  <la«ky,  the  rlorsals  with  narrow  submarginal  pale  bar,  reel  of  both  fins 
with  n*ticnlating  dusky  lines.     DescriU^d  from  an  example  (  N<».  (>o2*28)  taken  at  Honolulu. 

A  common  si^ecies,  widely  di.«trihute<l  thnm^hmit  the  trripical  Pacific,  abundant  among  the 
Hawaiian  Islands.  We  have  74  specimens  from  Honoiulu,  11  from  Waikiki,  4  from  Moanalua,  2  from 
Kaneohe  Creek,  near  Heeia,  and  38  from  llilo,  nuijrin^  in  len^h  from  0.8  to  5.7  inches. 

Gfjhius  g*:nii'Hiatuf  <'uvier  6i  VHlfiirieiiiu*>.  \\\>{.  Nat.   I'oiv*..  XII.  fVi.  ls;^7.  Tahiti:  (iunlliLT.  FiKche  der  .Siidsee.  VI,  170, 

taf.  ex.  Fig.  r.  1877  (Tahiti.  Navi)k'Ht<»r.  Fiji.  hm«1  .<aii<l\vi.h  islainls.. 
Airaout  pfnirittatm'.  Fowler,  PrtK-.  \r.  Nat.S«i.  Thila.  1^k>.  ">17    Saiidwirh  Islandsi:  Jcnkiii!*.  Bull.  I'.  S.  Fish  I'omm.,  XXII. 

1902  (Sept.  2:<.  1903).  .'iO'2  (Honolulu;  fn>h  uAttr>  :  STiy<i.  r.  nj..  «ii.  (.Ian.  ll».  1901k  536  (Honolalu,  Waimea.  Hana- 

pepe,  Haiialei.  Huleia  rivorN.  Kauai:  .Viialmlu  kivrr.  nahii'. 

410.   Awaous  stamineus  i  Ky<l<»nx  iV:  Souleyet ).     *'Oo;>m." 

Head  3.2  in  len^h:  depth  4:  eyr  s.>i  in  head.  ,«-iinnt  '^.'2:  intororhital  5;  I),  vi-10;  A.  10;  scales 
t>3,—  18. 

B<Kly  short  and  stout,  heavy  i<ir\vard.  cninjin-.*;.-**!  .tiily  iMistrriorly,  hea<l  large,  broail;  snout  rather 
long,  anterior  prcjfile  only  slip:htly  <<»nv«'X  fiMin  tip<»f  .«.n(.nt  to  nri^in  nf  first  dorsal  fin;  eyes  small,  high 
up,  the  interorhital  space  little  <  on  vex.  iimiith  lanrt*.  iiraily  horizontal,  very  hn  ►ad,  the  greatest  width  2.2 
in  head;  lower  jaw  included,  lip- ratlur  thick:  maxillary  reacliiii}.' <»rl)it;  teeth  in  each  jaw  in  a  broad 
villiform  Imnd;  tonjzue  roinid»Ml,  adnata  To  tln.ir  of  nioiith;  ^nll-ojH'ninpj  long,  seftarate,  the  inthmue 
broad,  length  of  ^rill-o|>^MiiriLr  ♦MjualiiiL'  >noiit:  .«-lioiiM»'r-;:irdl«'  with  '2  short,  fleshy  papilla?.  Head 
entirely  naked,  brea.^t  nake<l,  l)o<i\  <len<«l\  scaled,  tin*  s<ales  anT«Tiorly  somewhat  reduced.  Origin  of 
spinous  <lorsal  midway  l>et\ve»'ii  tip  of  -.n'-nt  and  l»a>e  <.f  \iA>t  <l<»r'-al  ray;  l)a.>^e  of  spinous  dorsal  2.7  in 
head;  length  of  dorsal  spines  I.l  in  sn-'Ut;  soft  dor>al  liiudi.  tin-  anterior  rays  2.5  in  head,  the  posterior 
alKMit  3:  anal  similar  t<»  soft  dor-al.  tin-  ray-  ahout  e<}nal:  «andal  l<»ng,  rounded,  the  middle  rays  1.5 
in  head;  ventral  di>k  short,  roimdrd.  it-  NtilmIi  t\vi««'  the  width  of  \x-t  base  or  equal  to  snout;  pectoral 
long,  [M)inted,  1.4  in  hrad. 

Color  in  life  '  No.  n;;i.'»;*«  .  .lark  "liva'-'on-.  with  oUsenre  dusky  blotches  on  side;  Ijelly  pale;  a  dark 
blotch  at  base  of  caudal  tin;  dor-al-  pal«*  yellow .  cros>t-d  l»y  alH»ut  7  narrow  blackish  Ijars  approxi- 
mately following  the  niar^nn:  cau'lal  -iinilarly  marked,  w  ith  al»ont  7  vertical  blackish  l)ars;  anal  dusky; 
pectoral  and  ventral.-  dusky  oli\»-.  Another  examjile  •  .No.  (»:>'J7ih,  5  inclH*s  long,  differs  fnwn  the  one 
just  descrilKHl  in  havimj  the  -ide-  more  j>lainly  verniiculated  with  brownish  lines  and  in  hax'ing  the 
spot  on  caudal  ]>ednncle  and  hars  on  tins  plainer. 

C<»h>r  in  alcohol,  pale  olivaceou-  on  hack  and  sides,  yellowish  white  below;  side  with  a  median 
series  of  irregular  laiire  hlacki<h  hlotche-.  mo-t  distinct  in  the  young;  a  large  black  blotch  at  base  of 
caudal  fin;  spin<»us  dr)rsal  whiii>h.  with  hlacki-h  ri-triculations:  soft  <lorsal  whitish,  crossed  by  al>out 
7  or  8  zigzag  blackish  lines:  caudal  >imilar  t«  <<iit  dorsal.  crosse<l  by  alxjut  9  vertical  zigzag  blackish 
bars;  anal  <lu.*»ky  whitish.  <larkest  aloUL'  the  middle;  iK'ctoral  du.«ky,  {»alest  at  base;  a  small  blackish 
bU»tch  at  basi*  of  upper  rays. 

This  is  the  connnon  Oopu  of  the  ire^h  water  streams  an<l  river  mouths,  and  is  one  of  the  moet 
abundant  gobie.^i  occurriniT  ainon^  the  Hawaiian  Islands.  Numerous  si>ecimens  were  obtained  by  us 
at  Honolulu,  Waialua,  llilo.  Manna  l.oa,  and  lleneohe  Creek  at  Heeia  and  Kilihi  Creek  in  Pilihi 
Valley,  varying  from  O.s  to  12  inches  in  lenirth. 

fiohiu*  )itaminriu  Eydoux  A:  .^MMileyet.  Voy.  Bonitr.  ruiss.,  17'.».  |>1.  v.  tij:.  •'>.  IMl,  Sandwich  Islands;  tiiinther,  Rep.  Shore 
Fi.««h.,  Challenifer,  Z<k»1.,  I.  part  VI.  .V.»,  ivvt    iresh  watvrA  of  Honolulu:  Htream.<(of  Hawaii). 

AiraoHf  rra.<fUfihrii'.  .*<lrtft.s  Bull.  I'.  S.  Nat.  Mu»'..  \«>.  7.  .S9.  1H77  •  fresh-watcT  »treaiiLs  of  Oahu);  Fowler,  PrcK'.  Ac.  Nat.  Sci. 
Phila.  1900,  . 517  t.*>andwich  Island- K  unt  of  (.iinthtT.  * 

lifthiuf  jmpnrnnjt.  Fowler.  Phh*.  \v.  Nat.  Sci.  I'hilu.  r.«w).  .il7  t.^aiidwich  Island.*));  not  of  Cuvier  &  Valenciennes. 

Aimou*  rtnmbifw,  Jenkins,  Bull,  V.  .<  Fi^h  Cotnni.,  XXII.  l»rj  (S<'pt.  iJ.  iy(«».  Hfi  (Honolulu):  Snyder,  op.  cit.  (Jan.  19, 
1901).  (.\nahulu  River.  Oahu:  Wuimca.  Hanalei.  HHim|>epe.  Hud  Hulei  rivern,  Kauai:  Wailuku  River,  Maui.) 

Suborder    DISCOCEPHALI. 

Bony  fishes  '*  with  a  nuctorial  tran.«vers(dy  laminate<l  oval  disk  on  the  upper  surface  of  the  head 
(homologous  with  a  flat  dorsal  fin),  thoracic  ventral  fins  with  external  spines,  a  simple  basis  cranii, 
intermaxillary  twnes  flattened,  with  the  ascending  proeesses  deflected  sidewajrs,  and  with  the  supra- 
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maxillary  bones  attennated  backward,  flattened,  and  appresHeti  to  the  dorsal  surface  of  the  intermax- 
illaries;  hypercoracoid  (or  scapula)  perforated  nearly  in  the  center,  and  with  4  short  actinosts 
(carpals)."     (Gill.) 

This  remarkable  group  consists  of  a  single  family,  Evheneididiv. 

Family  XCV.  ECHEXE1D11)/E.-The  Kemoras. 

Body  fusiform,  elongate,  covered  with  minute,  cycloid  m'ales;  mouth  wide,  with  villiform  teeth 
on  jaws,  vomer,  palatines,  and  usually  on  tongue;  premaxillaries  not  protractile;  lower  jaw  projecting 
beyond  upper;  spinous  dorsal  modified  into  a  sucking  disk  which  is  placed  on  the  top  of  the  head  and 
neck,  and  composed  of  a  double  series  of  transverse,  movable,  cartilaginous  plates,  serratcnl  on  their 
posterior  or  frt»e  e<lges.  By  means  of  this  disk  these  flshes  attach  themselves  to  other  fishes  oi  to 
floating  objetrts,  and  are  carried  for  greiit  distances  in  the  sea.  Opercles  unarme<l.  Pe<*toral  tins  placed 
high;  ventral  tins  present,  thoratric  and  closer  together,  i,  5;  dorsal  and  anal  tins  Icmg,  without  spines, 
opposite  each  other;  (*audal  fin  emarginate  or  rounded;  branch iostega Is  7;  gills  4,  a  slit  l)ehind  the 
fourth;  gillrakers  short;  gill-membranes  not  united,  free  from  the  isthmus;  pseudobranchijc  ol)S()lete; 
several  pyloric  apjiendages;  no  air-bladder;  no  finlets;  no  caudal  keel;  vertebne  more  than  10  j  14. 
(Jenera  4;  species  about  10,  found  in  all  seas,  all  having  a  very  wide  range. 

Oenni  244.  ECHEKEI8  (Artedi)  LinnsBai.     Bemorai. 

Body  rather  robust,  the  vertebne  12  j  15=27;  disk  shortish,  of  13  to  18  laminae;  pectoral  rounded, 
its  rays  soft  and  flexible;  soft  dorsal  and  anal  moderate,  of  20  to  30  rays;  caudal  subtruncate.  Species 
attaching  themselves  to  large  fishes,  e8{)ecially  to  sharks. 

K^rA^fW  (Artedi)  Linneeus,  SyKt.  Nat.,  ed.  x,  200,  176H  {rctiutrn,  the  only  j«pec'ie8  known  to  Artedi). 

Rtmora  ({ill.  Proc.  Ac.  Nat.  8oi.  Phlla.  1862,  239  [remora). 

Erhmeis  (}il\,  Proc.  Ac.  Nat.  Sei.  Phila.  1864,  60  {remorar,  not  EchenrMiiW],  1862.  restricted  to  naucrateg. 

Remoroptis  Gill.  Proc.  Ac.  Nat.  Sci.  Phila.  1864,  60  (brachmttenui). 

Remorina  Jordan  &  Evermann,  Check  Li«t  Fishes,  490,  1896  inlbesrenf). 

411.  Echeneifl  rexnora  Linnaeus. 

Head  4;  disk  2.75;  width  between  pectorals  5.25.  D.  xviii-23;  A.  25;  vertebne  12-f  15.  Body 
com|)aratively  robust,  compressed  behind;  pectoral  fins  rounded,  short,  and  broad,  their  rays  short 
and  flexible;  ventral  fins  adnata  to  thealxlomen  for  more  than  one-half  the  length  of  their  inner  e<lge; 
tip  of  lower  jaw  not  pnxluced  into  a  flap;  head  broad,  depressed;  disk  longer  than  the  dorsal  or  the 
anal  fin;  maxillary  scarcely  reaching  front  of  orbit;  ciiudal  lunate;  vertical  fins  rather  high;  pectoral 
three-fifths  length  of  head,  ('olor  blackish,  nearly  uniform  above  and  l)elow.  length  15  inches. 
Warm  seas;  usually  found  attache<l  to  large  sharks.  Color  in  life  all  more  or  less  violet  blackish;  the 
lobes  of  the  caudal  jwiler. 

We  have  but  a  single  example  (No.  527),  3.6  inches  long,  taken  at  Honolulu;  others  were  taken 
by  the  Albatross  at  Hanalei  Bay,  Kauai,  and  at  various  dredging  stations. 

Echaicis  rawtra  Linnaeus,  Synt.  Nat.,  Ed.  X.  260,  1758.  "in  Pelage  Indico;"  Giinther,  Cat..  II.  378,  I860:  Liitiien.  Vid.  Me<id. 

Kjobehn.  1875,38;  Jordan  &  Gilbert,  Synopsis  417, 188;^:  OUnther,  Challenger  Report.  Pelagic  FiHhes.  XXXI.  18. 

1889  (Sandwich  iMlands);  Hnyder.  Bull.  U.  8.  Fish  Comm..  XXII,  1902  (Jan.  19.  1901).  536  (Hanalei  Bay,  Kauai: 

Albatrowi  stations  3869.  3879,  3887.  3934,  3938,  3973). 
Echenei*  »qualiprta  Daldorf,  Sltrivt.  Nat.Helslt.  (V)|>enhagcn,  1793, 157,  Atlantic  Ocean  between  the  Tropics;  Giinther,  Cat  , 

11.  377.  1860  (Atlantic  between  the  TropicK). 
Echrnrutjatytb^m  Ixiwe,  Proc.  Zool.  Soc.  I>>ndoij  18:^,  89,  Madeira. 
Erhftuiif  piirra  Gn»now,  Cat.  Fish..  Kd.  (Jray,  92,  1854,  no  Un-ality;  after  E.  remora  L. 
Eehtnieift  rrmoroUlf»  Blecker,  Nat.  Tijds.  Ned.  Ind.,  IX,  1855,  70,  Batoe. 
EchenHg piuttica  P(X?y,  Memorias,  II.  255.  1861,  Havana,     (('oil.  Poey.) 
Remora  jacobant.  Gill.  Pro*-.  Ac.  Nat.  Sci.  Phila.  1862.  240. 

412.  Echeneis  albescens  Teinminck  <&  Schlegel. 

Length  of  disk  3.2  to  3.25  in  total  length;  width  between  pectorals  5  to  5.3;  number  of  lamina*  on 
disk  13  or  14.  D.  xm-22;  A.  22;  angle  of  mouth  in  the  vertii-al  from  the  third  lamina  of  the  disk;  length 
of  ventral  fins  eijual  to  the  distance  between  root  of  pectoral  and  posterior  margin  of  eye.    C^olor  uniform 
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grayish  brown.  (Giinther. )  Trr)pi(ail  Pacifir,  straying  to  America;  a  specimen  taken  at  La  Paz,  Gulf 
of  California  (Streets),  and  1  in  the  Gulf  of  Mexico  (Bean).  Recorded  from  the  Hawaiian  Islands  by 
Fowler;  not  seen  by  iis. 

Eeheneis  albetcetu  Temminck  &  Schlegvl,  Fhudh  Jupoiiifa.  Voins.,  27*2,  pi.  120.  fig.  4,  11^50,  Japan. 

RrmoraaU>eMrnt,JoTAtLn  &  EvennHnn.  PM.Mhe:*  North  and  Mid.  Amer..  2272.  1898;  Fowler,  Proc.  Ac.  Nat.  Sci.  Phil*.  1900, 517 
(Sandwich  Islands:  coll.  Thoe.  Nuttall). 

Group  BLENNIOIDEA. 

Body  more  or  lens  elongate,  naked  or  with  si'uU^s.  large  or  small;  ventral  fins  small,  more  or  less 
advanced  in  position,  r>ften  wanting,  the  iuiiiiIht  of  sr)ft  rayn  always  fewer  than  5;  hyperooraceid  per- 
forate, the  shoulder-girdle  normally  fonned:  Hknll  not  arnieii  with  spines;  suborbital  not  developed 
as  a  Iwny  stay  articnlating  with  the  pn*ojH'rile;  pseiidobranrhij**  present;  dorsal  fin  long,  its  anterior 
half  and  sometimes  the  whole  fin  coni|>r>s4><l  of  spinen;  anal  long;  tail  homocercal,  the  caudal  usually 
ronnde<i,  rarely  forke<i;  vertebm*  numerous.  t'sjKH'ially  in  the  Arctic  8}»e<*ie8. 

A  large  group,  with  ill-detined  boundaries,  the  nion*  ]>ri!nitive  forms  showing  afilnitie0  with  the 
Tnwhinoiflt^i^  Oirrhit'uhr,  and  other  more  typical  fishes,  the  extremes  very  al^errant  and  pflflring  directly 
into  the  Ophidoiden^  and  other  forms  lacking  spines  in  the  fins. 

Family  XCVl.   BLEXMID.^:.     Blcnnics. 

Body  oblong  or  elongat(>,  naked  or  covered  with  moderate  or  Hinall  scales,  which  are  ctenoid  or 
cycloid;  lateral  line  vari<Mis]y  <levelo|>ed.  often  wanting',  often  <luplicate<l;  mouth  laiige  or  small,  the 
teeth  various;  gill-membranes  fre(>  from  isthmus  or  more  or  It'ss  attached  to  it;  peendobrancbiie  preaent; 
ventrals  jugular,  or  Hu]>thoraric.  of  on«'  spine  and  1  to  .S  soft  rays,  often  wanting;  doraal  fin  of  spines 
anteriorly,  with  or  without  soft  rays:  anal  tin  lonj;.  similar  to  soft  dorsal;  caudal  well  developed; 
vertebrcc  in  moderate  or  larj;*'  mimher,  'M^  t<»  HO;  hy|»ercoracoi«l  i  or  "st-apula")  perforate,  shoulder- 
girdle  normally  formed;  suborbital  \Nithout  bony  stay. 

FisheH  of  nnxlerate  or  snjall  size,  mostly  living  near  the  shore  in  the  tropical  and  temperate  or 
Arctic  seas;  most  of  them  carnivorous,  the  <  7/////*;*,  so  far  as  known,  ovoviviparous,  the  rest  vivipaiTNis. 

rt.  Clinintr:  B«Kiy  M*al\ :  lateral  liin"  ImkIi  aiitrriorly.     SiM-cif*  (iv«»vivi|Mir»»ns. «» fara.*i  known EnnroipUrfigiiUi^p.ilKt 

an.  Bfxiy  i^caleleMs:  trfth  I'omb  >ha|>c«].  in  h  sinuU*  rou :  vchimt  ami  palHtin<*s  t<N)thk*»v  or  nenrljrno:  lateral  line  usually 
arclu'd  in  fnmt;  '•nft  «lnrsil  alMnit  «'«jiml  to  s|»iiu»u>.     Sii«»<'it'M  vivii»annii». 
h.  A  phort.  stout  faiiirliki'  «-atiin<-  «»ii  each  sidr.  at  \tn<l  in  lowi-r  jaw. 

**.  Dorsal  tin  rntin-:  ^iU  "p'"ii'i>u"^  ^^  id*-,  thr  iiu-inhniiH".  fnr  from  thr  isthmus BUiuUmu,  p.  496 

cr.  Dorwl  fin  «livid«*<l;  >fill-oiM'iiin»r*<  narrow  :  |m'-tiTior  <Mniin"«»  j»n'«i«'nt Altinu,  p.  497 

W>.  No  fanK-likf  j-aniiH-s  in  *-i(h«-r  jaw. 

'f.  BlruHiiiur:    TiM-th  all  Mxrd.  attai  Ik  d  to  the  Uoncs  of  th<-  jaw>:   dorsal  and  anal  joined  to  the  caudal;  oamiTO* 

niu» EnrkfiifmruM,  p.  500 

dd.  Sfifan'inn:  Tt'«-th  all  movable,  iniplaiitrd  on  iht'xkinof  tlu- lii»s:  no  {MxtiTior  <>aninei«:  herbivurouM. 

e.  TUn\y  tdonjratc:  D.  .xiii.  21';  A.  '-*'» Salanat,  p.  601 

er.  Body  short.  P.  xi.  1:5:  A.  l'» JSnggto, p. B08 

Genus  245.  ENNEAPTERTOITJS  Rlippell. 

B(Kly  rather  n>bu8t,  covens  I  with  m<  Migrate  ctenoid  scales;  lateral  line  incomplete;  month  moder- 
ate, the  jawsequal;  no  tentacle  on  nape:  no  hook  on  shoulder-girdle;  eye  large;  dorsal  fin  divided  into 
3  fins,  the  first  of  3  or  4  slender  spines,  the  s<'cond  of  10  to  24,  the  soft  dorsal  of  7  to  15  rays;  caudal 
nmnded;  anal  fin  long;  pe<rtoral  long,  the  lower  rays  simple  and  thickened.  This  genus  differs  from 
Tri}}iery^OH  Risso,  as  typifie<l  by  the  Me<iiterranean  si)ecies,  T.  trifUeronotuSf  in  the  shorter  jaws,  the 
presence  of  a  cirrus  a))ove  the  orbit,  and  in  the  larger  scales.  The  lateral  line  is  always  incomplete. 
Small  fishes  of  the  rtH*k  jiools  of  the  Tropics,  fr^und  in  most  warm  seas. 

EnutajUrryffiut  Ruppell.  Neue  Wtrbelthien>.  2,  1><3><  {puitiamtt. 

A'nR/^aR/rfra  Jordan  &  Evermann,  Proc.  Cal.  Ac.  Sci.  1895.  501  iittrminalu)  • 

GiUias  Evermann^A  Marsh,  Rept.U.  S.  Fish  Comm.  1899.  307  {Jordani). 
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413.   Enneaptery^iu*  atriceps  (Jenkin»i),     Fiji.  219. 

Head  3.25  in  length;  deptli  4.(i:  eye  ;t.S  in  lie«i!;  m-Mt  :i.4;  mi.iilh  2.5;  intPmrhital  2  in 
D.  tti,  .\iv  «-10;  A.  1.  a);  M'alen  4-:l4-6. 

Bociy  elongate,  iiinipresseil,  ureatesit  deiilli  in  niiddk-  of  licily,  dejith  iif  lieail  1.5  in  ilM  Icn 

width  of  head  1.-);  tiead  piiiiiteil,  triangular  when  viewiil  fr aUive;  Hnimt  lilunt,  jiolnteil,  i>l>lii 

jawH  n|iiul,  liiu',  and  pli;rhtly  )>rui|u<-eil;  li|M<  fieahy:  itmnth  niiHleralely  lar)!e,  nlit-litly  uhlirgiie;  li 
in  jawH  line,  in  ImndB;  eyi-  high,  in  tint  twt-tiftha  of  head,  with  a  phort  lilaineni  alyive;  Hiite 
noHtril  with  Rhorl  fiefhy  flu|>;  intenirbilal  ai>ai«  naiT<)w;  three  di<ri<at  liiiK,  firnt  2  divisions  cpin 
disti net  from  rayed  jiortion;  Hfth  donwl  H|iine2in  head;  MH'ond  dorval  ray  '2;  anal  tin  rather  low,  lii 
uhan  domi,  anterior  rays  hiKheHt;  I'andal  1.4;  iteelorst  (xiinttHl,  middlft  ravH  loniceKt,  ei|nal  lo  hi 
ventral  1.75;  caudal  pednncle  eoinprewMil,  itj*  leact  dtpth  1);  lateral  line  inferior  and  KtraijrhtMt 
iititil  a  little  in  front  of  the  fHift  don^l,  where  thti  tnlrex  and  iiorec  fto));  ticlow  IKIh  |Kiint  a  mei 
)^'^ie)<  of  deeply  {ica11o[ied  Healex  t»  IwHe  of  ranilal;  walen  etenoid  on  i<ide  of  IhkIv,  l>elly  naked. 

Color  ill  al(i)hiil,  very  {lalu  brown  or  whitiwh,  aide  with  almirt  ti  |)ain<  of  dark  hmwn  irirtrnl 
vertical  liain  more  or  lesw  confluent;  head  marke"!  with  brown  dots  aliove.  liettiminj,'  larger  and  dii 
on  the  lower  curfiu'e,  when-  the  general  e<dor  is  grayifh;  linti  pale  or  whitish,  with  a  few  dark  dot 
liaeal  portion  of  dorval  and  anal,  otherwise  ]>ale:  spa<'e  al>ont  ^ll-o]>eniiig  blackish  in  fn.int  «t  ]>ect 


Fio.  'il9.—£nntaij1trygiut  alricepi  (Jeiikliisl.    Type  ul  Tripttrggim  alritr-pi  Ji 


and  with  MackMh  s^ioti'  l<elow.  Other  examples,  femalei',  have  the  head  |>alc.  not  hlackifib.  nilh 
brown  dots  al>i)ve  awl  wveral  larger  on  cheek  i>perele. 

Besides  the  type,  we  have  examined  t>  examples,  ranging  in  length  from  0.T5  inch  to  1.2  inches. 
obtained  by  Doctor  Jenkins  at  Honolulu  in  1H8)),  and  ST  examples  (IM  to  1.2  incheg  long,  iiilWteil  by 
111  at  AVaikiki  reef,  near  Homdulu,  in  1901. 

Thiii  dainty  little  fiflh  ia  very  common  in  the  bolcN  in  the  coral  rockti.  It  ran  lie  must  xiicciiisfnlly 
cut]ei:te<l  liy  lifting  uji  large  pieeee  of  the  rock  and  breaking  them  to  piece:^  over  a  bucket  or  line- 
mefhed  net. 


(Tn*.^ 


0«aa(  846.  BLSHKIUB  (Artsdi)  Linoani. 


Body  oblong,  comprewed,  naked;  head  ahort.  the  profile  usually  bluntly  roundeci;  mouth  small, 
horizontal,  with  a  single  series  of  long,  slender,  curved,  cIoee-)*t  teeth  in  I'aih  jaw,  liesides  « liicli,  in 
the  lower  jaw  at  leapt,  is  a  rather  short  and  stout  fangdike  (■aninc  tooth  on  each  side;  preniaxillarics 
not  protractile;  gill-o)ieniRg)>  wide,  extending  forwar.1  below,  the  menihraiieH  free  tnini  the  ij-thmnM 
or  at  least  forming  a  broad  fold  across  it;  domal  fin  entire,  or  more  or  lew  emarginale,  the  spines  >^li*n- 
der;  pectoral  moderate;  ventrals  well  developed,  i,  3;  no  pyloric  cieca;  lateral  line  develo(jed  aiiU- 
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lurking  under  rockx  and  algio  in  moet  worm  aeu;  Bome  speciM  im  tbe  Imkes 
of  northern  lUlv. 
BlauHMt  Artedl,  GenEim  PiKlDm.  ZT.  i;38. 
Mnnfu  LlDDHB.  S;it.  Nat..  Ed.  X.  -iM.  I'U  tgalTila , . 

Solaria  Fonkil.  Descrlp.  Anjm,.  2>,  177S  {bwiliH-at),  ^^^^^^^^^^ 

PholU  Fleming.  BrtU  Anlm.,207.  1)08  (/jcnV  ^jiftiJi«  j:  mil  PA..(i(  SoopolL  ^^^^^^^^^^^™ 

^doxtiGninoo.  Cal.  Fish.,  Ed.  Qniy.  SO.IH.'VI  [;Miv.«/n'"='.<W'ir/». 
ItpOpArvi  Oltl,  Amerlcmn  Natutallal.  June.  IHQii.  t»i  i  ),h-ilu). 

414.  Blenniua  BOrdiduB  Bennett. 

D.  Xf,  18;  P.  14;  V.  2;  A.  ir,  19;  f.  i:(. 

Body  tiansvereely  wrinkleei  tliniiij;liiiii1. '■'i''t'!'t  111"*"  I'"' heaii;  entremitJeH  (jf  llie  raya  of  all  tlie 
fins  projecting  beyond  the  niemhnini'.  tliosr  .if  tli<-  i<>ir!<al  having  a  IK  it^  to  each  a  hlami-ntoiis  ii{>|>eud- 
age;  anterior  ray  of  dorral  tin  HtronKiy  •'nrvi.il  ami  inrjri'  fret-  from  membranous  attachment  than  the 
suceeedinf;  ones,  which  it  ei|Uiils  in  IrnjiTth:  ngn'rili-  i'iiiaivinatea1)ove;superciliar}'ap[iendage  palmali.-. 
aboat  twice  as  long  OS  diamett-r  i.f  nrhil:  a  mtj- s=lHirt  lilamcnt  iniTiie<iiately  above  the  lower  no«ril; 
on  each  side  of  vertex  of  the  lu-ail  is  a  sni'llini;.  it  tif.^liy  iiisliinn,  which  ilesceiiilf  over  and  eovere  the 
whole  of  the  cheeks;  teeth  m-.iriy  niiifnrm  in  Uiih  jiiii^,  diminii'hini;  in  size  liaokwarde;  thoee  o(  the 
upper  jaw  rather  shorter. 

Prevailing  color  riirly  niUlifh  lirmvn.  s.iiiie»liiil  jiokT  Itricath,  varieil  otily  by  2  cr  3  large  dark 
brown  blotcheti  rm  the  Itack,  llijii  iic;<ri->t  ii'  tin-  iiiiiilal  llti  tlic  inrist  ileeply  miored;  Una  of  the  tame 
color  as  the  IxkIv.  tlii'  <l<>r«il  iiiiLrki'ii  uiilj  u  ihirki^r  -i-.l  :it  its  anterior  part  and  exhibilipg  faint  tra«w 
of  a  darker  liingilniltnal  line  tiear  llii-  uiiilillc  i>t  il.-  Iiitnlcr  ]>-ir<ii>n:  tlu'  caudal  fin  crossed  by  Slineanr 
aeries  of  Bpoti*  of  a  »inii-wlial  iln|«-r  inKir,     ll;L\vaii;iri  Ij-himU.     Kimwn  only  from  Bennett's  record. 

BUnuiMi  Kmliilui  Briliii'll.  /i-<l.  .l»i>rn  .  IV   !■>.  :ll.  Sandwich  [Blandi:  '.iiiilhrr.  ChI.,  III.  sx.  IMl  (tklidwlch  Islandi). 
tilililhrr,  Fi«-ln-iIrrSiiil.,-.-.  \:::.  1-77  .-.ui.h.iili  l-laml-i. 

Oenai  247.  ALTICUB  ( Commenon  I  LacjpMs. 

This  genn.s  diffcrx  fMtii  .'vr/ori/i^  in  liiivin^'  lari;i-  |H>yteritir  canines  and  tlie  doraal  fin  ntmally 
divide<l  into  '2  ]>Hrty. 


419.  Alticue  varioloeua  (Ciivier  & 

Head  3.3  in  lenirtli;  depth  ;;."-;  .v.-:!  in  hwid;  fnoiit  :i;  width  of  month  3;  interorbihil  2.S  in  eye; 
D.  XI,  14;  A.  IT;  P.  15;  V.  3. 

Boily  elongate,  pomprei-«-ii,  iti"  t:reati>>l  depth  at  iniililk-  id  lielly;  depth  of  h«ul  1,25  in  Its  length; 
width  of  hea<l  1.7;  cheeks  not  nwollcn;  aiitiTinr  prulilf  very  Bleep;  mouth  very  broad,  low;  ali|;htly 
inferior;  maxillary  rearhinga  little Ix-hinil  pupil;  lijin  lliin.  with  small  papilltealongedgex;  tm^lh  line, 
movable,  forming  an  edge  in  jawn;  two  larne  canines  in  jaws;  eye  high,  anterior,  willi  u  ahart  fringed 
flap  above;  nostrils  close  together,  anterior  with  several  llesfay  filaments;  inierorbilal  "jwo'  narrow, 
concave,  ita  width  2.5  in  eye;  dorsal  npines  flexible;  llrst  don<al  spine  1.7  in  head;  dorsal  Gris  ixintin- 
nous,  of  abont  equal  height;  CAudal  elongate,  margin  roundeil,  a  trifle  less  than  liead  iu  lei^h;  pectoral 
broad  at  base,  rays  just  below  middle  longest,  a  little  U-nf  than  head;  ventral  shurl,  1.4  in  bead,  n^ach- 
Inga  little  more  than  half  way  to  anal;  lateral  linearcheil  fiiralwtut  first  lialf  o(  itB  length,  tlieii  ueurly 
straight  bnt  somewhat  indistinct  along  middle  of  side  to  Imse  of  lauidal;  a  dark  fringe  of  filaitieDt»  over 

Color  of  a  freah  specimen  in  formalin,  leather-brown,  dull  orange-brown  on  top  of  heart;  fome 
whitish  streaks  before  and  behind  eye;  fringe  of  tentaclet*  un  nape  blackj  litUe  ttaUtdat  uver  eye 
F.  c.  B.  1«JB— K 
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■ludkyi  no  pule  spoln  on  body;  tiiif  l)liick;  a  white  wlgi-  tu  dursttl;  lauiial  wilti  upper  Imlf  while;  anal 
anil  ventrala  lilai^k;  (lecUiral  jtaler  pottleriorly. 

Color  in  ali'ohdl,  deep  brown,  tuore  or  less  unifurni;  llrat  II  iloraal  spineu  wliitiHli,  u|)|ier  margin 
Niiiie  rolor  exi'ept  |>i)fteriorly,  wliere  upper  [lortinn  in  crayitih;  anal  lilaekitili,  canilal  hlavkjxh,  upper 
niarttiii  whitinh;  i)ei't(i[ml  and  ventral  gr^y. 

Apiiarcntly  not  very  nbiinilaiit,  Itt^preKenttHl  in  our  i-ollei'tioni<  by  only  6  exanijileM,  all  (rum 
Honolulu.  Length  ^  (No.  9(W),  2.1,  Z.t  (No.  277),li.25,  2.5,  ami  li.75  imlies,  n-Hiie<tively,  Ibe  average 
1>ein|;  'l.:t\  ln<;lieK. 

The  IIhIi  flKureil  anil  d('M<:ril>e<l  by  (Juntlier  in  KiHolie  derSiiiixee  a»  SuLiriiui  iiirioltwii'  (p.  2(Kt.  pi. 
Illi.  11)1.  A),  from  Taliiti,  ina  different Miietief. 

.•*i/ur/<ii  rartalo-iu  Cuvlir  A  VhIkih-I^iiuw.  Hint.  Nal.  Hiil*..  XI,  317.  IKX,  Gu»m:  KoHl.r,  Prw,  \r.  Nm,  Sii.  I'hil«.  IIWU, 
SIM  (Sand u'Irh  lalaiiilp):  nnl  of  (iilnlhtT.  Ftn'hv  iIitMOiIwi':  Jcnkl>i>.  Bull.  I'.  S.  Fi-h  CiiTnni..  XXII.  I«»  iSvpI, :!:«. 
l«a3),.'i07IFIunu1iilii). 

Suiariiu  Kigrifirt  Senlf.  Ctnim.  Hap.  BLhIiii|j  Muil.  1.  Ni>.  3,  IWl.  I:;!.  Gumn. 

416.  AlticuB  maxmoratuB  (Bennetl).     ^'ig.  ^It). 

Heaii  4.25  in  length;  depth  :i.8;  eye4.S  in  liead;  Huoiit .t.-'i:  width  of  mouth  2;  intfr-irUial  l.(« 
iueye;  D.  mi.  IB;  A.  17;  P.  14;  V.  2. 

BcHly  flongate,  eonipreMHed,  ilH  grvHlexl  depth  &t  miiliile  of  lielly;  depth  of  head  l."3  in  itH  lengtli; 
width  of  head  l.'Sti;  cheekf  not  swollen;  anterior  profile  Hteep,  ol)lii|ue,  munlh  very  broad,  low,  and 
Htightly   inferior:  uiaxlliary    reachiiiff   lielow   poHterior   innivi"   of   pii]>il;  leelli  very  line,   viilifonn, 


iunt'lll:  afliT llUiitlii'r, 


movable,  iormint;  an  eilge;  li|iH  rattier  thin,  *^)verin[(  the  teeth;  eye  high,  in  anterior  Ihini  of  heail, 
with  small  fleshy  appendage  above  about  itjuul  lo  IIm  diameler;  iio  [-rent  on  top  of  head;  inten>r1>ilal 
Hpaee  very  narrow,  concave;  HpinouH  dorsal  liei;innin(t  a  little  before  jKiHterior  margin  of  gill-oitenin);, 
the  ppinett  low,  Hhort,  more  or  lew  even,  firHl  2.2  in  head;  third  dortvil  ray  longivl,  l.li'i;  anal  lieginniug 
a  Utile  in  a<lvan<-e  of  soft  dorHal,  the  niembranew  lietweea  rayn  deeply  ini'ixed;  seventh  anal  ray  I. a; 
caudal  truncate,  ei}ua!  to  head;  pectoral  very  bnmd  at  henti,  |)ointe<i,  rays  jiift  Inflow  niirldle  of  lin 
louKO't;  ventrals  sniali,  inwertetl  l)efora  origin  of  spinous  doinal,  l..i  in  heuil;  i-aiiiial  jmhinde  coni- 
pnatiei],  its  depth  2.5;  lalfral  line  arched  at  firxt.  running  down  aliniptly  liefore  tip  of  iictoral  to 
middle  of  Mv,  and  then  straight  to  liase  of  caudal. 

Color  in  alcohol,  bniwn,  mottled  with  darker,  lower  Hurlacf  paler,  a  hiai-k  blotch  behind  eye;  i-ide 
with  fine  dark  vertical  crofv-liandH  extendlii;;  on  dorsal  liiis;  w.ft  ilorsal  with  oblii|ne  du»ky  Hireaks; 
anal  with  outer  portion  dusky;  cauilal  with  4  dusky  cross-bars;  |>e<'ti>ral  and  ventral  gray. 

Deecribeil  from  an  example  (No.  RIII)  taken  at  Kailua. 

The  color  |>attern  of  this  speciet!  ix  varitt)>le,  as  the  lisli  des<'ril>ed  alH)ve  is  without  llie  dusky  I'ross- 
bars  on  the  right  side  of  body.  Some  examples  show  about  5  ill-ilet]iie<l  pairs  of  brown  vertii^l 
mottlings.  In  another  example  (No.  UI10|  the  ixilors  are  well  preaerveil  in  alcohol;  dorsal  fins  s|M>lted 
with  brown;  a  dark-brown  8t>ot  at  liaxe  of  fin't,  limrth,  i^venth,  tentli,  and  lielween  last  spine  and 
first  ray;  also  a  dnrk-brown  spot  at  bar*  of  thini,  sixth,  ninth,  twelfth,  an<i  last  dorrwl  rays;  pide 
beautifully  variegated  with  lirown,  and  juat  l)elow  the  middle  a  row  of  white  spots:  loner  surface  of 
body  while;  a  black  streak  twhiud  eye  and  a  black  btotcli  above  base  of  pectoral;  loner  surfai'e  of 
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heiul,  lipe,  ami  fnint  nf  Mioul  with  wiiik-  liniv  mi'l  h]ki(i<;  ti|)H  iif  uiial  ray*  white,  fln  with  a  subiuar- 
giiial  grayi>>h  IfUiirl;  wveral  whitish  slrcaks  uIkiui  Itaiie  .if  in^-lorul. 

Knnii  KailuA  wt-  Imvf  fianiiinil  ;f'>t-x:iiiii.]i'^  frmii  ll.N  In  't.a  iiu-heH  in  length,  averaging  3.:!  inches 
in  len^h;  from  Hilu  ti  c  xuiii|il<'i'  fmni  -'.<i  In  ^.  1  imhi  h  in  length,  avera^nng  3.4  inches;  2  exampln 
from  Wuiunae,  2.75  and  4.L'n  iiii'lii-'.  ri'!'|H-i-iivi-ly:  :inil  'i  I'XiiniiiW  (rum  Hounlnlu,  1.5  to  2.4  inchee, 
averugc  l.t)  iiii-hn^ 

The  Hjit^-inivnH  figuivil  in  ttiintlit-r'i^  Siiil^^ti'  as  S'll'irini'  n.iiriuttralmi  are  not  tliiii  speciM,  but 
is  tluH  iiiT  kiii<»ii  Lilly  friitii  till'  Hawaiian  IsUiuId. 


i;   .('cyliHii:  liUDihfT.  nil..  Ill,  UK,  IMI 
iiiilwirhliilUMlio:  Jcnkliu,  Boll.  L'.  S.FUh 

I.  IV.  l9(m..U6<La>-iBnIiiUiid). 


II  Unnltrd.  /n>l..  Juii 


417.  Alticus  gibbifrons  <  <jii"> 


Hett<14.5in  IpniEth:  'Itjitli  J. 
BiHJy  elongate,  rimi|iri'>xii.  . 

Wi<lth  ..(  h«Mi   1.25;    li,.:lii  .-U.t,^. 


'1  and  231a- 

mimlh  2;  interorbital  about 


':  ilfplli  (if  hfad  1.25  in  it«  length; 
nirliital  i'|ttu-e  projecting  forward 


beyond  tiji  ol  sn<«i(;  i-yi.'  Iiivh.  htv  kir  i..r«ii( 

lew  than  t-ye  iliami-ti-r:  iiiti'r>irlili;il  >|i:iii-  i]:ir^ 
»ma1l,  in  a' i-omli-like  Innid  in  .v..  Ii  j:i»  :  \.,\\ 
friniR-;  MiiHtrilti  hcII  -t'|iiiriiti'if,  aiiti-riiir  «itli  ; 
Hlatnent  aliove  llic  cyi'  \.''~'  in  its  .liiidnic't;  il 
flexible,  thinl  2  in  hiwl:  suti  •li>i>iil  :i  liiih'  lii: 
to  upjier  nlge  nC  I'smlal  iHilnni-le  liy  ni'iiiliruin 
fifth  1.4;  canilal  elimtnlc,  mnndeii,  ii]h.iii  1.1  i 
liver  b^ngth  of  head;  ventral  I.."':  ciiiiilul  iii-liii 
plete,  rtinning  for  aliotit  tirft  tliree-fmirtlis  {I'm 
at  end. 

Color  in  alcohol,  pale  hmwn.  ciili'  wiili  a 
ing  coniiM-ting  linen  on  the  Iwi'k  uti'l  uiiti-ri< 
boily  almiiet  everywhere  inarkcil  with  very  in 
oiu  round  brown  vpolii;  a  black  blntrh  i 
H[iineH,  and  another,  leiw  <liatinct,  Ifctwti 
with  2  Maries  of  bla(^kii<h  brown  »pott<,  li 
series  of  blackinh  brown  spate;  margin 


I  lii'iiil.  till-  untcriiir  martiin  before  front  maigin  of 
I'll  Iimer  murxiii  'i(  eye  aii<l  comer  of  mouth  a  little 
siii-litly  r.itiinvi-;  itioiith  iow,  inferior,  broad;  teeth 
ii«  nitli  stninjr  canine*;  liiw  Ihin,  entire,  without 
i>rt  llu|)  t'liilinu  in  4  thin  Haihy  filamenta;  a  Ihin 
I  sjiiii's  clistini-l  fniiu  soft  [lorlion  of  &n,  Bumewhat 

iliaii  fpiiii's.  fourth  my  1.5  in  head;  last  ray  joined 
ii:l1  ratliiT  low,  iiiemli nines  incited  alongedge  of  fin, 
'uil;  tenth  ami  eleventh  jiecloral  nyB  longest,  a  trifle 
i-iim[ircsseil.  itr>  depth  2  in  be«il;  lateral  lineincom- 

of  spimiiis  doryal,  i^raighl,  only  dightly  bentdown 

alHiiit  V  ]Kiir>>  of  brown  croMbare  with  brown  reticulat- 
ririr  piirl  i.f  liculy,  very  well  defined  about  pectoral  fln; 
iiiiiiieriini'  briiH  n  dotf;  lower  puriace  of  bead  with  numer- 
iic  ii|i|»-r  tneinbrane  of  donwl  between  flret  and  second 
n-i>ml  and  thini;  re»t  of  upper  portion  of  Hpinoiu  dor^l 
[■••rtioii  of  (in  brownish;  tnft  dorsal  with  3  or  4  irregular 
anal  whitish,  the  outer  portioa  with  a  series  of  amali 
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if  largK  s|KitHi>t  winic'i'i.] 


lilui'kii'li  hniwn  hikiIk,  niiil  tlie  iniildlt!  with  a  iiiiiliii 

iliirk  brown  ffnitf  armiiKiil  in  ntiout  5  I'rmw-H'rici';  |H'i'ti<ni1  willi 
liiiiml  |iorlii)(t;  voiitral  [ale. 

l>t-«Til»^l  tn>m  an  .■xaiiipl.'  (N...  li.Vt)  takwi  at  llil... 

Wi'haw  :t  nlht-r  »iH-<'iiiii-ii!<  fnnii  Hilo,  :.'  fniiii  Wuikiki,  4  fi 
iiii'liiilin)^  tilt'  tyi'fF'  <>f  S.  mUiiw  and  S.  riitiluK.     I>-ii|{tli  1  tn :!  ini-hi 


.aiU.I/foiii'in.^y  A  liiilrnar.!,  Vuy.  .!<■  IT 

r«iiU\  ZcHil., 

a'vl.  Ix-U. 

Vr,  30S,  ta(.  i:niv.  Hll.  r,  IWJ  (RummnitH; 

SHn<l»<.'h  Is 

'•■HiiMJunklnx!  np.  .-It.  rS..pt.SI,  ITOi.  -W 

.%.  W.Hon 

■  rNfffNi Jenkins,  .i.-cll.,  fiiMi.  IIk.  49.  Honol 

lu  iUi-,  N 

.  .iwwi.  i 

M.  I'.  S.  Kill.  Mil-.:  I'l.U.  II.  ['.  Ji'iikinsl. 

Oenm  348.     ERCHEITDBUS  Fet«r«. 

Tliis  dipniiK  ill  closely  allie<l  In  /'WviumXcn,  ill  fieri  ni;  ■•liicfly  in  liaving  tlic  vertical  tins  unitcii,  tlie 
.«ly  Milliner,  and  tlie  );ill-'>|«'"in>r»  l,irt;.'r.     Only  nri.'  Hawaiian  MiH-ciH.. 
•nchrl^nru'  Pelem.  I4*rl.  Jilcinal..li.  l»«H,  itW  (yfciP'i(K«). 

418.  EnchelyuruB  ater  (Oi[iitln-r|.     Kij;.  233. 

Heaa3.7S;  dc|itli -l.jr,;  eye  3.r.;  mmit  4;  wiiltii  i>t  month  :!;  iiilrr..rl.ital  1.(1.t  in  eye:  I).  ;ll:  A,  I'l, 
Body  elun^^te,  cDiiiiin-MW'il,  gruattHt  ilci'th  iiUiut  rout  uf  ventral;  dtjitli  of  head  i.2h  in  il.''  length: 


widlh  l.T.'i;  head  rather  elonjnile.  i:rini|iriw»iil,  t 
[irotile  i)f  liead  alxiru  cyt;  roniidnl,  top  ix-arly  i 
mouth   low,  inferior,  broad;   teeth  eniall,  fine,  i 


oUen  a  lillle  liehiiid,  anterior  protile  very  s-teep; 
iiighl;  eye  »iiall,  liigh,  in  anterior  part  of  head; 
a  single   series  in  jaws;   lips  thin,  rather  liroad; 
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posterior  margin  of  maxillary  nearly  ivarhinK  lielow  middle  of  pnpil;  iiiMrib  vpry  Eumlt,  wdl 
separated,  in  front  of  eye;  j;ill-'il'<'niii>'  a  sliiirl  vertical  i^Iil;  dorml  spines  lli-xililc,  hnnlly  li  i»t  in  iitii  if  li- 
able from  rayp,  and  of  abixil  eiiiial  liei);lit;  iHiHteriiir  dorHil  and  anal  rays  hromlly  joinwl  fo  cauilal  |jy 
membrane;  caudal  ruundeit.  1.5  i[i  heail;  jxi-tDral  miimletl,  IM;  ventral  l<.>ni^.  ol  '2  rayv,  Ktiil  mu-h- 
inf;  two-thirds  the  length  of  ajiait'  tn  ori);iii  ••(  miiil;  no  lateral  line;  head  am!  iHKly  rmhtil.  Oilor  iii 
life  (No.  03551),  uniformly  i>1a<-k;  in  iili*<>h<>i,  vitv  ilark  bruwn,  almost  liLn  ki-Ii.  uiili  \>^ry  faint  «r 
iadiBtinvt  markings  on  side;  caudul  ainl  ihiM'thI  k.'r.iyL?li, 

A  diminutive  iuhaliitant  of  tiK- oinii  r<i-i>  ••!  ilic  Hawaiian  Islands;  found  abo  in  SantcM.  We 
have  20  «[>ecimenH  from  Ilonutuiii  (  IS  nf  tbi-ni  iiillei-led  Ity  Jenkins)  and  7  collected  by  ua  on  the 
reef  at  Waikiki      The   l/'«froiuaW  found  il  il  llonuhiln 


extreme  ng 
ariangeil  k^  a  ^ 
vertical     n  eW 


OenDa349   fiALABIABCn    < 


1  era        hooked  on  the  end, 

ng    nd      loale  the  teeth  are 

a    t  swol  en    forehead  entirely 


Hea<   4  4 
eye;  I     n 


h  of    nnu  h  2     ninorbital  3  ii 


tow,  slightly  mfi-nor;  maxillary  ivachui);  a  hllle  bcyoiirl  middle  nl  tiyp;  to'lli  icr^-  line,  villiforiii, 
movHhlp,  and  (onning  an  nlgc;  li[is  ralher  llc!<hy,  ntvpriiiK  tin-  teelh;  eye  high  and  anterior  in  Imud, 
with  a  lIMiy  Hp[iendage  above  ixjual  U-  the  snout;  top  of  biwl  willi  a  high  tliwhy  niniian  fiaji,  iln  haa^ 
eqiial  to  width  of  rooiiDi:  nuectrili'  biiihII.  H'*e  togelher,  anterior  with  ohf-rt  lla|';  iEitfr'>rbllal  ni«i-e 
very  uamitt,  rtincave;  spinnnft  dorsal  Iii-ginning  jivt  Ix-Ion;  {■ostrrior  margin  of  gill-'i|iennig.  aud  just 
behind  Hu])  nn  top  of  heoil:  don>  '1  spinef  Hexibk-,  LittM-  of  lin  ^.35  in  Inmk;  liftwnlh  ilonal  ray  1.2  in 
heiul,  and  thlni  spine  1.5;  eighth  anal  ray  1.75;  iimilnl  lonn;,  niiuided,  3.9;  jiectunil  with  IiiwiTmy? 
kmgnl,  fin  [xnutiil,  ei|ual  to  liwdi  ventral  »hun,  of  2  hnmA  n;fe,  1.8  in  twiut;  laioral  lino  i»lrv«^; 
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aruheil  at  firRl,  then  ninnin);  Ktrai^ht  along  miHilli:  of  niile  uf  tail,  pores  rather  few.  Det>crihe<l  from 
an  examplo  (Xo.  86.'!)  5.1  itu-hen  Inii);,  Ukcii  at  llonoluln. 

A  large  fxamjile  from  the  ii>rHl  riK'kx  at  Waiaiiae  waH  blackish -brown  when  frenh,  with  more  or 
leefl  diHlinct  dark  trotwhani  alternatiiii;  with  golden  bam  or  uplit  iiatcheB.  Thew  an-  niiint  dintinct  in 
the  yonng  and  faile  in  fpiritti.  In  some  attout  H  golden  Njinti'  along  )Hu>e  of  donial,  oi>wure  an<1 
fading  in  epiril^.  A  Riiall  example  flhowa  a  bunrh  of  Ninall  liliic  pjiolti  on  iinoiit,  uhii'h  were  not 
noticed  on  any  othern.  The  tini',  which  are  nearly  hiai'k  in  H|iirilti,  the  don<al.  aniil.  ami  i-amlal  were 
rich  blue-blaek  in  life;  no  white  eilging  lo  any  lin,  the  outer  half  of  the  anal  diftini'tiy  blarker:  no 
black  or  whitt>B|ieekling  on  Itody;  pectoral  and  ventraln  blackish. 

An  exaTn|ile  2  ineheii  long.  alH)  from  the  coral  reefit  of  Waiaiiae,  wax  lilaekifh  or  itark  reildi!>h- 
brown  in  life,  the  U-lly  livid  bliiiwh;  wile  with  12  narrow  p»ir«  of  dark  Htri|K'H,  with  a  jwile  olive  spot 
between  i»i'h  ]iair;  donutl  and  anal  more  or  lei<i<  elearly  dark  e<tge<l,  ec]>ecia]ly  the  latli^r.  Tbis  example 
had  much  greater  ])owen<  of  leaping  than  the  othen>. 

Other  exaniphw  tr<)m  the  Hanie  liH'ality  bad  the  anal  very  mnHpicnoiifly  whife-eilge"!  in  life,  als* 
with  niope  epotting  and  color.  Some  hail  fine  <iark  dotH,  and  ol>lic|iie  dark  Mn-akH  on  wift  dorcul.  The 
ilark-fiaired  crnivlmrH  on  »u\v  and  golden  xjiotti  at  liaMe  of  H)ft  dortwl  are  ninch  the  same.  Veiitrala 
paler  than  in  the  other  examjilei<. 

Color  when  freiih,  of  etill  another  example,  <lark  olive  with  fhorl  [tale  olive  l>an:,  rather  faint,  the 
dark  bare  in  jiaire;  dorsal  dark  olive,  with  altout  S  dark  croi«barB;  anal  hhie-black,  pale  fleuh-color 


Be,  the  tiptt  white;  caudal  dark  olive,  blne-hlaek  Ix'low,  no  ?|>otH  at  liaw:  peetoral  tmniewhat  dii»iky: 
venlisis  rather  pale. 

Color  in.  atcohol,  deep  brown,  plighlly  tinged  with  ilimky  pnrple;  upper  surface  darker,  and  side 
with  about  18  broad,  darker  brown  vertical  crowbars  arranged  in  pairs;  belly  pale  or  soiled  brown; 
vertical  flna  and  pectoral  b'ackish;  basal  portion  of  anal  gray;  eoft  doraal  with  oblique  blackish  lines; 
upper  margin  of  anal  rather  broadly  whitish;  ventral  gray. 

Females  differ  a  little  from  the  males  in  coloration,  iH'ing  |ialer  in  ak-ohol,  and  with  the  l)elly  and 
lower  surface  more  or  less  bliiiHh;  margin  of  anal  narniwly  whitish;  the  ocular  filament  short  and 
slender;  crest  on  top  of  bi'ad  rather  low  anil  shorter  than  in  the  male.  Many  of  the  females  taken  in 
June  anil  July  are  gra\i<l  with  ova,  and  the  males  show  large  textes. 

One  of  the  most  ahnndant  blennies  occurring  among  the  Hawaiian  Islands;  repn-senttil  in  our 
collections  by  a  series  i  f  171  exani|iles  fntm  Waianae,  averaging  2.(1  inches  in  length,  the  largi'sl  U'ing 
fi.'i  inchef)  and  the  smalle  t  I  inch,  and  HI  from  Kaihia,  averafi^ng  £.8  inches,  the  laqn-st  -'i.ii  and  the 
smallest 0.1)  inches  in  length.  We  have  examimilft^examides  from  llilo,  the  average  length  l)eing2.K 
inches,  the  largest  A.75,  and  the  smallest  1.1  inches;  I  from  .Moanahia  1.5  inches  long,  and  .t-I  from 
Honolulu,  1.2  lo  4.4  inches  in  length,  averaging  2.7,  colleeteil  hy  Dix'tor  .Jenkins. 

.v>i/'rrfn>2<«r>iVitll]snlANHIIVHgi'.  Hcv.MiK.Ztxl.  i»i  |ll[|.  ix;;,.  -Al,  Sandwlcti  Iilands;  Siiydt'r.  Bull.  I'.s.  Fish  i„mm.. 
XXII.  ]9ir,!|.FBii.l<l.  IMH).A»i(H<>ni>l<ilii;  Illlo;  IMiikn  Buy.  HHH'Hli:  HmnU'l  IMy.  KhiihI;  »lHli<m  »N'.M.  ijinHl.Ijiy- 
wn  Iiilaiiit;  Bluticin  3^1.  belwreii  Maul  mid  L&nnL). 
iinlarlan  cypDo  JenkliiH.  fiu11.ti.S.nfih<V>inin..  XX1I,1V02  iBepi.  XI.  l9Dat.  .we,  ni[.4T,  HoddJuIu  (lypr,  \'n..Vlii9T.  I'.R.N'.M., 
con.  aP..Tenk1ni.|. 
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4S0.  Salorias  edentulua  Schneider. 

Doreal  XII,  21;  A.  23;  ilt-iilh  li.n  irj  total  Iciictli;  lit-ail  H;  a  simple  and  alender  tentacle  above  (tie 
orbit  anil  annlher  al  the  tuietril.  Ihe  foniitr  a.-<  lon(c  as  iliaiiieter  <i(  pye;  i-aiiine  teeth  none;  dorsal  fin 
deeply  nolcheil.  not  nintinuouH  witli  I'umlal.  aiilerinr  fKirtiou  N-arrely  lower  than  piwterior,  which  is 
higher  than  anal  tin.  Urayish,  uiih  darki-r  iTrRiy-lmiiilH;  Ani<  yell'iwif<h,  nvB  nf  doreal  dotted  with 
brown;  anal  with  a  hrowniNh  NianrJu:  c'aiiriiii  nilli  2 or  ;i  brown  transveti«  band?.     (Gunther.) 

This  pperiec  wai*  not  fieen  by  tiH.  Init  il  liaf  U'l'ii  rei-orde"!  from  the  Hawaiian  Inlands  by  Stein- 
dachner  ami  by  Fowler. 

Blrmtin  ntmlHltii  ^barkter.  I'yM.  [<-ht1i..  IT-J.  1>JII.  Huihitnc.  Socicly  Ulandi  iim  B/maiit* Irnnealui  FntMfi  USA. 
.lalarioM  il.iifu/iu.  (iilnllitT.  rn\..  [II.  ■£<■■.  ImiI     nil.  r  x-lui-'iili-r.:  SK-inriH.'hniT.  Dcnkn.  .tk.  WIni.  Wlcn.  LXX,  1800,  4*9 


0«nni  S90.  EXALLIAB  Jordan  ft  Evsmanu.  n 


EiaBiai  JrinlHn  A  Ki  <^ 


,  ile<'p  liody,  and  theamal)  nnniber 


Head  :l.'25  in  E>-n^l>^  <l<'|>tt 
orbital  1.25infvi-;  |i.  m,  i:;; 

Bo.ly  i-bort.  .■..ni[.rrs>...l.   ; 
width  of  beail   1.4;  rh<-<-k   Mac 


Fin.  224. 

I;  width  of  mouth  2.35;  inter- 


inferior;  anrait  very  blunt,  ronmliil;  niaxillary  ri-achinK  lielow  anterior  margin  of  pnpil;  teeth  very 
line,  fnrmin);  an  ed)ce;  upper  lip  thin,  t\  lIIl  many  finall  fleahy  filamentti,  lower  Up  plaited;  a  pore  on 
each  tnde  of  the  mandible  in  front,  l>a<'k  of  wbii'h  arc  several  fleshy  filaments;  eye  high,  in  abont  the 
lirst  two-tifths  of  the  head;  above  each  ey>'  a  rather  bnmd  fleshy  flap  ending  in  a  fringe  of  drri;  noa- 
trile  rather  clo«e  t4)gethpr  on  side  of  Knout  in  front  of  eye,  fin^  with  a  broad  dliated  fleshy  flap;  a 
fringe  o[  cirri  acrow  top  of  head;  interorliital  Hpace  rather  broad,  elightlyelevatedat  first,  then  slightly 
concave  jubI  over  eye;  dornal  fin  deeply  tioti'licl;  Hpinew  rather  flexible,  second  1.25  in  head;  third 
domal  ray  1.4;  membranes  between  atial  rayc  deeply  incised;  fifth  anal  ray  2  in  head;  caudal  1.1, 
margin  truncate;  pectoral  pointed,  a  trifle  longer  than  eye.  lower  rays  enlarged,  and  thoae  just  below 
middle  longest;  pectoral  short,  median  ray  longest.  1.7  in  head;  catxlal  peduncle  compreaed,  2.fi. 
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Color  in  life  (No.  03552),  s»potfl  brown  with  yellowish  tinge,  interspaces  whitish;  brown  8j)Ots  on 
dorsal,  caudal  and  pectoral  surrounded  by  yellow;  anal  rays  with  bluish  tinge. 

Color  in  ak*r)hol  pale  gray-brown,  head,  anterior  part  of  Ixxly,  and  fins  with  small  round  dark- 
brown  spots,  those  on  operde,  in  front  of  jjectoral,  and  on  belly,  large;  caudal  with  spots  arrangeil  in 
6  cross  series;  side  with  5  broad  bands  of  dark-brown  blotches. 

Honolulu,  not  common.     We  have  2  examples,  and  Jenkins  obtaine<i  12.     Length  2.2  to  4.6  inches. 

Salariag  hrevin  Kner,  Sitzb.  .\k.  Wi»w.  Wien,  LVIII,  186K.  834,  faf.  6.  fig.  IH;  (iamher,  Fi.s<he  <ler  SiidMt'r,  IV.  20.S.  taf.  18.  fig. 

v.  1877:  JonkiriM,  Bull.  V    8.  Fish  Comm.,  XXll,  1902  (Sept.  2:J,  iy03),  506  (Honolulu):  FowKt.  Pro*'.  Ac,  NaU  Sci. 

Phila.  1900,  518  (Honolulu). 
JUtuniusbreripinnla  Gi'mihi^'T,  Cat.,  III.  226.  1861,  Sandwich  Islands;  west  coast  of  Central  America;  (linither,  Fischcder 

8ild.«*ee,  II,  194,  1877  (west  (•(»aHt  I.»ithmu8of  Panama;  Sandwich  Islands);  the  Hawaiian  references  erroneous,  as 

brevipinntg  is  a  Panama  spe<;ie8  and  docH  not  occur  in  Hawaii. 
StUaritu  Uopardvs  Day,  Phh'.  Zck)1.  S<k\  Ix>nd.  1869,  518.  dredg^ed  off  Galle  Harbor  by  Dr.  J,  .Vnderson. 
BUmniwi  Icopnrdas,  Day,  Fishes  of  India,  325,  pi.  lxviii,  fig.  6, 1878  (specimen  in  the  Berlin  Museum  fn)ni  the  Sandwich 

Islands). 

Group  OPHIDIOIDEA. 

This  group,  as  a  whole,  agrees  with  the  B/ennhiden  in  all  res[)e<;ts,  except  that  no  spines  are 
developed  in  any  of  the  tins,  save  sometimes  in  the  posterior  part  of  the  dorsal.  Fn>m  the 
Anacanthiiiif  with  which  the  OplddioUiea  agree  in  the  jugular  ventrals  and  in  the  absence  of  spines, 
they  are  separated  by  the  form  of  the  hypercoracoid,  which  is  perforate,  as  in  onlinary  fishes.  The 
group  is  a  very  large  and  varieii  one,  widely  distributed  in  all  seas.  The  characters  hert»  us<m1  are  all 
superficial,  no  comparative  study  of  the  skeletons  having  been  made. 

a.  Pseudobranchise  well  developed,  very  rarely  small  or  obsolete. 
b.  Ventral  fins  jugular,  inserted  much  behind  the  eye,  often  wanting,  never  filamentous. 

c.  Gill-membranes  broadly  united,  free  fnim  isthmus;  ventrals  wanting (hmjrogadid;*-,  p.  .504 

CM.  Pseudobranehiae  absent  or  rudimentary. 

rf.  Ventral  fins  entirely  wanting;  no  scales. 

e.  Vent  at  throat FirrasUridn-,  p.  505 

C€.  Vent  normal  in  position Lycothipndidir,  p.  506 

dd.  Ventral  fins  well  developed;  vent  posterior,  normal;  dorsal  fin  single,  low;  ventral  fins  short Iirotnlid;r,  p.  506 

ddd.  Ventral  fins  reduced  to  simple  filaments Ittkopidir,  p,  .tikj 

Family  XCVIl.  C0NGR0GAD1D.€. 

Body  elongate,  compressed,  naked,  or  covere<l  with  very  small  s^'ales.  Head  compressed.  Mouth 
moderate,  horizontal,  the  lower  jaw  the  longer;  teeth  moderate,  no  barl)el8.  Gills  4,  a  slit  l)ehind  the 
fourth;  peeudobranchiK'  present.  Ciill-membrances  more  or  less  broadly  connected,  free  from  the 
isthmus.  Dorsal  fin  long  and  low,  lx»ginning  near  the  tip  of  the  pectoral  or  the  middle  of  lH>dy,  of 
slender,  jointed  rays;  anal  similar  to  dorsal,  both  connecte<l  with  the  caudal  tin;  tail  tiipering;  pectoral 
fine  small;  ventral  fins  wanting.  Vent  remote  from  the  head,  without  papilla.  Vertebra?  numerous. 
As  here  understood,  this  family  consists  of  a  few  species  of  shore  fishes  of  the  Pacific. 

Oenm  251.  CONOSOOADUS  Qilnther. 

Body  elongate,  compressed,  eel-like,  covered  with  very  small  scales;  vertical  fins  united,  long; 
ventrals  none.  Cleft  of  the  mouth  of  moderate  width,  with  the  lower  jaw  prominent.  Jaws  with  a 
single  series  of  small  teeth,  closely  set;  palate  smooth.  Branchiostegals  6;  gill-openings  of  mcMlerate 
width,  gill-membranes  united  below  the  throat,  not  attached  to  the  isthmus;  gills  4,  a  slit  lx*hind 
the  fourth;  pseudobranchiae  well  develoj^d.  Vent  remote  from  the  head.  Air-bla<lder  and  i)yloric 
appendages  none. 

Macharium  Richardson,  Ann.  &  Mag.  Nat.  Hist,  XII,  1843, 175:  preoccupied. 
C&ngrogadtis  Q\\niheT,  Cat.,  IV,  388,  1862  {subductiit) . 

422.  Cong^ograduB  marginatus  Vail  Ian t  &  Sauvage. 

Head  6.5  to  7  in  total  length;  40  teeth  in  each  jaw,  those  of  the  middle  of  the  upper  jaw  longer 
than  the  others  and  curved  backward;  insertion  of  dorsal  above  base  of  pectoral;  vent  considerably 
nearer  snout  than  end  of  body. 
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Body  nnilonn  browDish;  head  of  deeper  ehadei  a  very  narrow  black  border  aloDft  the  doraal  and 
upper  lobe  of  caudal. 

Knowa  only  from  the  type,  said  to  have  ))een  taken  at  the  Hawaiian  lelande. 
CmgrogaduM  margiiuitui  Vallluit  i.  Saucagv,  Rev.  Mag.  ZooL.  III.  'iK.  \«lb.  Budwlch  Imlud*. 

Family  XCVlll.  FIEKASFEKID^— Pearl  Fishes. 

Body  elongate,  compressed,  taperint;  into  a  lon^  and  elender  tail;  no  ecale~:  leetb  eardiform  uo 
}aw§,  vomer,  and  palatines;  eanine  teelh  nfteii  pret^nl;  no  barbels;  tower  jaw  iju'luded;  vent  at  the 
throat;  gill-membratiesEOUiewhat  unlteil.  fret-  frmii  tile  islbmua;  no  peeudobiancliiii':  no  pyloric Lii'ea; 
vertical  fine  very  low,  confluent,  willioiit  spini'i^;  tin  ventral  fins;  |>ectoTal  flna  pn~^nl  'iralwent.  finiatl 
shore  fisheoof  tropiial  »!a»,  oflt'n  livini:  in  :'ht'Il!<  <if  niolluskp,  echinoderms,  etc,  U-ing  especially  often 
commensal  with  the  pearl  oysler  and  n  iili  (Ik-  larKer  IMiAhurm. 

Oenai  2SS.  FIEEASTEB  CnTier. 

Gill- membranes  little  (■onnei'tcil,  Ifavini:  the  i^lhmuh  liarf ;  no  distinct  candal  fin;  pectoT«l  fina 
developed.     X  genus  with  fen   iKxirly  itt'Miiiil  !-i>e('ies  only  one  iif  which  is  known  from  Hawaiian 


423.  Fierasfer  umbratilieJ'inluii  <«i  Kveniiann.     Plate  61.<i 

Head  10.2  in  leninli;  d.'i.ih  ir^.-J:  fyv  h  \u  h.'ad:  )<ii<iiLt -).»;  m..uth  2.6;  interorbital4.5. 

Body  very  cli-nLntti'.  minjireT'^k^l;  liiil  very  li^nt;  and  1u]>enri|j;  gradually  in  a  Inng  point;  head 
eloDgate,  I'onic.  ilx  <le|'lK  'J  in  li-niitli,  uidih  i.'Jh;  fiioixt  rather  broafl,  conic,  and  proilw-eil  beyond 
mandible;  niandible  hnuul,  llmtene.1  N'Iiih';  imitith  nearly  horiiontal,  bmail,  the  gape  reaching  below 
poelerior  nuirgin  "f  eyi-;  iirriiiiixillury  tci-lh  niinnte,  confined  to  anterior  half  of  jaw,  apparently  in  a 
single  Heriw.  Tlic  iiianrhl'tilur  and  [lulutine  leelh  ptvni  alsrj  in  a  single  Berien,  thuM-  on  side  of  mandi- 
ble dirented  laterally  Iii«iinl  unvli-  of  tn.iulii,  mine  of  theui  enlargeit;  2  or  3  vomerine  teeth,  the  largest 
in  the  mrailh,  and  arianifiii  in  a  Innptndiiial  series.  Kye  rather  small,  anterior,  without  eyelid,  and 
placeil  about  linit  >piurter>if  in'ii'l;  mn^rili^  uell  r^iuratcl,  anterior  with  elevated  rim,  posterior  a  eliorl, 
crescenl-like  elit;  intenirliiial  cimrf  ratlit'r  hroml.  i-iinvex;  gill-0|iening  low,  inferior,  rather  long;  t^ll- 
memhrane  free  from  istbmui'.  it$  an)>le  neiirly  an  eye  iliarnetvr  dJHtant  from  posterior  margin  of  pye; 
dor»al  l)n  alm«et  ruilimentary,  very  tnu  ami  lUin;  anal  rather  broad,  in  middle  its  height  about  O.TS 
iu  eye,  from  which  point  it  graiinally  dei'reases  to  tipiif  tail,  where  it  is  mdimentary,  like  dtreal;  tail 
ending  in  a  fleehy  jKiinl.,  caudnl  tin  iipjinrently  alicent;  pectoral  I'lnall  hut  relatively  lar^,  3.1  in  hettd, 
rays  very  minute;  lateral  line  diiflini'l,  runnLii^  down  along  middle  of  side  on  posterior  lialf  of  tail; 

Odor  when  freuh  (field  No.  WiVNi),  jiak'  ulivaceous,  with  pale  greeniali  epiitf;  a  pale  bluish  etrcitk 
ill  eacJippot  over  lateral  line;  [lale  jiurt'liF^h  oliloii!;  xpote  on  lower  ball  of  l>oily;  heaii  greenishnDllve, 
with  pale  green  spots  elopcly  set  on  cheek  and  jaw;  pale  purplish  dots  on  up{wr  part  of  cheek  tuul 
liehindeye;  first  dureal  same  as  liody,  hut  the  spots  yellowish;  a  black  bjioI  Ixrhind  first  ami  seennd 
rays,  tips  pale;  rays  uf  second  dorsal  checked  alternately  with  yellnwish-grren  and  white;  caiulal  mtiie 
as  second  don«l,  but  mar^u  yellowish;  anal  yellowish  olive,  tip  blackiali;  pectoral  and  veutnl«  pale; 
iris  greenish-yellow;  dull  red  streaks  radiating  from  pu|Hl. 

Color  in  alcohol  brown;  head  and  end  of  tail  dark  sooty  or  blackish  hrowu,  lh«  color  foniiHl  of 
dark  iiointf^;  givater  part  of  anal  fin.  lower  surface  of  iMidy  anteriorly  and  peetomi  and  liranrhiwtogal 
membranes  pale  straw  color;  lower  surface  of  trunk  more  or  ten?  hlotrbed  with  pale  brown. 
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Described  from  the  type  (No.  03506)  taken  at  Hilo,  where  2  examples  were  also  taken  by  Jordan 
and  Sindo  in  1901.  Later  3  examples  were  sent  from  the  same  place  by  Mr.  Henry  W.  Henshaw, 
taken  from  the  cavity  of  a  holothurian;  another  specimen  was  dredged  by  the  AUtatross.  This  ppecies, 
which  also  occurs  in  the  South  Seas,  is  readily  distinguished  from  most  relate<i  Kpecies  by  its  dark, 
nontranslucent  coloration.  It  is  very  properly  made  the  type  of  a  distinct  geniiH  by  Doctor  Gilbert 
in  Section  II. 

F.  bornhoreiins  from  Borabora,  briefly  described  by  Kaup,  has  the  pectoral  H  to  7  times  in  hea<l. 

Fifra^er  •cmfrraii/if  Jordan  &  Evermann.  Bull.  U.  8.  Fish  C*oinm. .  XXII.  1902  (Apr.  11, 1908),  206.  Hilo;  .Turdan  &,  Snyder. 
Proc.  U.  8.  Nat.  Moil.  XXVII,  1904,  946  (Hilo). 

Family  XCIX.  ATELEOPlDit. 

Body  terminating  in  a  long,  compressed,  tapering  tail,  nake«l;  one  short  anterior  dorsal  and  no 
other;  anal  very  long,  continuous  with  the  caudal;  ventrals  reduced  to  simple  filaments,  attached  to 
the  humeral  arch;  no  peeudobranchise. 

Oenni  868.  ATXLX0FU8  8elLlegeL 

Head  with  the  snout  much  protruding  and  obtusely  rounded,  the  cleft  of  the  mouth  })eing  at  the 
lower  side  of  the  head;  nmxillaries  protractile  in  a  downward  direction;  body  and  tail  compressed, 
elongate,  naked;  one  short  dorsal,  the  rudimentary  second  dorsal  of  the  Mncruriils  having  entirely 
disappeared;  one  long  anal,  continued  on  to  the  caudal;  ventral  reduced  to  a  fllament  winch  is  com- 
posed internally  of  2  rays,  intimately  connected  by  a  common  membrane;  this  fin  inserted  at  the 
symphysis  of  the  humeri;  teeth  in  jaws  villiform,  in  bands;  vomer  and  palatine  lK>ues  smooth.  The 
single  Hawaiian  species  of  this  genus  is  fully  desi!ribed  by  Doctor  Gilbert  in  **Dee{vseH  Fi:*hes.*' 

Atideopu9  Schlcfrel,  Fliuna  Japonica,  Poiai.,  2V»,  1846  ijaponUwi). 

PodaMe$  Boulennrer.  Ann.  Ma|?.  Nat.  Hist.,  X.  7th  oer..  1902,  403  (^taittmiruf);  on  account  of  Ateloptm  Diimrril  iV:  Ribron,  a 
genua  of  batrachians. 

Family  C.  LYCODAPOI)lDi€. 

Deep-sea  fishes  allied  to  the  Fieranferidpp^  differing  chiefly  in  the  normal  position  of  tlie  vent,  which 
is  remote  from  the  head,  and  just  before  the  anal  fin;  gitI-o]HMiingK  large,  the  membranes  nnitcd  ante- 
riorly only,  free  from  the  isthmus,  as  in  FitTmrfer.  PseudobranchiaR  wanting;  no  scales;  no  lateral 
line;  no  ventral  fins.     One  genus  with  4  known  H])ecieH,  fn)ni  the  North  Pacific. 

The  single  Hawaiian  genus  and  species  fully  des<Tibe<l  in  Section  11. 

Family  CI.  BROTULIDiE. 

Body  elongate,  compressed,  regularly  tapering  behind,  the  tail  generally  subtnincate  at  ba.«^  of 
caudal  fin,  not  isocercal;  vent  submedian;  scales  cycloid  and  minute, embedded  in  the  lax  t^kin,  which 
more  or  less  envelopes  the  fins,  sometimes  wanting;  mouth  laige,  with  teeth  usually  in  Viroad  bands 
on  jaws,  vomer,  and  palatines;  gill-openings  very  laiige,  the  membranes  mostly  free  from  tlie  isthmus; 
vertical  fins  united  or  continuous  at  base  of  caudal;  dorsal  fin  beginning  not  far  from  naixs  caudal 
narrow  or  pointed;  ventral  fins  small,  few-rayed,  attached  to  the  humeral  arch  and  more  or  less  in 
advance  of  pectoral.  Pyloric  neca  few  (1  or  2),  rarely  ol)Solete  or  in  increase<l  number  (12);  maxilla- 
ries  generally  enlaiiged  liehind  and  produced  toward  the  upper  angle.  Pseudobrancliijc  small  or 
wanting,  hy];)en*oracoid  with  the  usual  foramen,  as  in  blennioid  fishes.  These  fishes  are  closely 
relateil  to  the  /oarcidse.  In  spite  of  curious  external  resemblances  to  the  <wad\ds€,  their  aflinities  arc 
decidedly  with  the  blennioid  forms  rather  than  with  the  latter.  Species  largely  of  tlie  deptlis  of  the 
seas;  2  species  in  Culm  degenerated  into  blind  cave-fishes.« 

Oeiiai884.  BBOTULA  Cuvier. 

Body  elongate,  (compressed,  covered  witli  minute,  smooth  sidles;  eyes  moderate;  month  nieiliuni, 
with  villiform  teeth  on  jaws,  vomer,  and  imlatines;  lower  jaw  included;  each  jaw  with  8  V)arlH>ls  on 
each  side.     Dctrsal  fin  long  and  low,  the  dorsal  and  anal  joined  to  the  caudal.     Ventral  fins  close 
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ry  (ileniler,  each  of  2 

|i  poptfriorly.      One  j 


-R  i4e|>arale<1  al  the  tip.    Eight  branrhioetegals.    Air-bladder  lar^, 
iriioi-i-iiiiL.     Vfrtei>rrf-  lli  -  39=55.     Tropical. 


. .  margiitalit.  p.  A07 


424.  Brotula  mor^nalie  .lenkin^.     Fij;-  225. 


Head4.9inlenf!tli:  depth 
I;  A.inO;  O.  il;  I'.  24;  V.  l!: 

B<Hly  eloiifcali'.  crunjin-SMHl 
I  in  Iriiglh,  widtii  '2:  ii]>]ht  ]ii 
mouth  liTS<:  • 


inarpn 
extremity  aimut  <H|iia!  (' 
oiiev;  iiiaiKiililu  with  il  i 
fhiirt  flap;  tei-lh  iti  ji<»> 
tongue  thick,  fliarply  |"i 
barbel,  the  piiclerii 
narrow  (trooved;  i 


npiMT  (-lj(i>  'if  I 


Inikrr 


4.25:  intenirbital  6.5;  raaxillar}- 2.1;  D. 

.  Hiiiall.  t-oiiiprefwnl,  attenuated,  its  depth 
Fniiii  snout  to  oivipnl:  enntit  a  trifle  laricer 
III  inaxitlary  reai-hini;  nearly  In  pusteriiir 
mild  orbital  iKiniti,  itti  ilistal  expaiideil 
.  iipju'r  witli  4  long  harlveln  and  2  small 
ti'i-'tril  with  a  liarU-l,  and  anterinr  with 
ikI  puiaiities  with  Imnils  of  minute  teeth; 
ria-iil  a|HTtiire(i,  the  anterior  with  a  long 
hfii'l  ii>nvex;  iii'l-'ipfnini;  large,  if^thmne 
in''!:   I  MMi<  loll  ran  chile  and  ^ll-fllanientii 


line,  I 


nde.1; 


'iriK '  il"i>al  1. 

short,  roundiHl,  2  in  Ii.-hiI^ 
toreniainlri):  ioitii--l  [■■rrti.i 
with  email  i'y<'loi<l  »-.i].--. 
on  lip«>,  maxillary,  tllrl^1t  . 
part  of  ciilf  to  1mis<'  ••{  lai 
another. 


.till.    Tljl>. 


w,  the  latter 

■(■'iiil.  irrailimlly  Kluping  up  in  height;  pectoral 
1  in  hi'itil,  Htid  free  iH>rtion  of  outer  ray  equal 
ill  iiiidiilf  almut  e<inal  to  eye;  body  covered 
i^ri'  tliey  are  very  minute;  head  scaled  except 
le:  lateral  line  superior,  running  along  upper 
iiteil  ■.''■"'■rally  2  or  3  iw-ateii  dii4ant  from  one 


with  a 


Color  in  life,  raw 
lor,  outer  half  llghli 

row  white  eilKc; 

CV>lor  in  alcohol,  rich 

expoeed  are  white;  vcrtii':i 

rowly  whitiRh;  [lectoral  bn 

blarkinli  tinge  on  eide;  low 

Dem-riljed  from  the 
by  the  MbnlmM. 


IT.  [lalt-r  ir-w:ir>l  U-lly.  lii'-jrl  i^li^rlitly  darker;  pectoral  at  I mse  rame  aa  general 
nal  at  ba-ii'  >unii'  iol.ir!i>  rest  of  lioily,  nearly  black  along  outer  portion,  and 
i-aiidul  T^lii^litly  iliirkcr  than  gi'niral  color;  dorsal  Hsme  as  caudal;  eye  blue- 
dark  liniuii.  till'  piL'nit-nl  easily  slipping  from  scales,  which  when  thus 
111  tin^  dark  Kr:iy  brown,  1>e<-oniing  )>lackii<h  toward  mar^nn,  which  is  nar- 
nwnish  111)  itiiditli'  lia.'^l  jHirtirin,  outer  part  jale  brown;  lips  brownish  with 
.er  Kiirfaiv  of  head  niorf  or  Itva;  whitiiih,  especially  along  branch iostegala. 
I>e  (ficlil  No.  03.tSK)  taken  at  Honolulu.    Other  ppedmena  were  obtained 


>n  marniHolit  JciikinK.  Bull.  f.  S.  FMi  Cimiii..  l>ffl 
Miu.i:  JpDklno.  Bull.  V.  8.  Fioh  Comm.,  XXII.  1 
19MI.«3e  (Honolulu). 
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426.  Brotula  multicirrata  Vaillant  &  Sauvage. 

Head  5  in  total  length;  depth  5;  interorbital  eijualing  eye;  snout  a  little  longer  tlian  eye;  maxil- 
lary reaching  line  of  posterior  edge  of  orbit;  teeth  vilhform,  uniform  in  size;  palatine  band  shurt, 
oval;  opercle  terminate<l  by  a  rather  strong  spine;  6  barbels  on  mandible,  8  on  the  upper  jaw;  liorsal 
inserted  above  middle  of  pectoral;  distance  of  anus  from  hea<l  greater  than  length  of  head;  jH^ctoral 
rounde<l,  2  in  head;  ventral  filaments  bifi<l  at  the  end,  2  in  head;  8i!ales  rather  large;  lateral  line  little 
marked. 

Close  to  B.  ninftibarhaiaj  distinguishe<l  by  the  position  of  the  dorsal  and  the  number  of  barbels. 

Known  from  the  original  description,  and  from  specimens  collected  by  J.  K.  Townsend  and  now 
in  the  Museum  of  the  Philadelphia  Academy.  Another  specimen  was  recently  received  by  the  Bureau 
of  Fisheries  from  Mr.  Berndt  at  Honolulu. 

Brotula  mtUlicirrala  VHillant  &  Sauvage,  Rev.  Mag.  Zool.  (3),  III,  1875,  28*J,  Sandwich  Islands;  Jordan  »fc  Hinder,  Vuh\ 

U.  S.  Nat.  Mus.,  XXVII,  1904,  946  (Honolulu). 
BrohUa  lownscndi  Fowler,  Proc.  Ac.  Nat.  Sci.  I*hila.  1900,  518,  pi.  xx,  IIr.  3,  Sandwich  Islands  (Tyiw,  No.  89H1,  Ac.  Nat.  Scl. 

Phila.). 

Suborder  ANACANTHINI.— The  Jugular  Fishes. 

Vertical  fins  very  long,  destitute  of  true  spines;  tail  isocercal,  the  posterior  vertebne  progressively 
smaller;  ventrals  jugular,  without  spines;  hypercoracoid  typically  without  perforation  or  foramen;  no 
pseudobranchia*.  The  osteological  characters  of  this  group,  calltnl  by  him  Omhidcn,  are  thus  given 
by  Doctor  Gill: 

*'Jugulares  with  the  orbito-rostral  portion  of  the  cranium  longer  than  the  posterior  portion,  the 
cranial  cavity  widely  open  in  front;  the  supraoccipital  well  develope<l,  horizontal  and  carinifonn 
l)ehind,  with  the  exoccipitals  contracted  forward  and  overhung  by  the  supraoccipital,  the  exiH'cipital 
wjndyles  distant  and  feebly  developed,  with  the  hyi)ercoracoid  entire,  the  hyi)ocoracoid  with  its 
inferior  process  convergent  towanl  the  proscapula,  and  the  fenestra  between  the  hypercoracoid  ami 
hypcx'oracoid."     (Gill,  Proc.  Ac.  Nat.  Sci.  Phila.  1884,  170.) 

A  large  and  important  group,  chiefly  confined  to  the  cohl  depths  of  the  ocean  and  the  northern 
seas.     From  all  other  typical  fishes  they  are  separated  by  the  entire  hyiiercoracoid. 

a.  Caudal  fin  present;  tall  not  greatly  elongate;  body  tapering  or  coniform  l>ehind,  with  many  proourreiit  I'audal  rays 

above  and  below;  suborbitala  moderate. 
6.  Frontal  bones  normal,  not  forming  a  triangular  excavated  area  al>ovc:  ribs  normal;  chin  with  a  barbel  (rarely  ohs*)- 

lete) (itv1i<i:i\  p.  fiOH 

aa.  Caudal  fin  wanting;  tail  very  long,  tapering  behind;  suborbitals  very  broad Mm*rouridn;  p.  50*J 

Family  CII.     GADID^E.— The  Codfishes. 

Body  more  or  less  elongate,  the  caudal  n'gion  mwlerate,  coniform  l)ehind,and  with  the  caudal  rays 
procurrent  above  and  below;  vent  subme<lian;  sulnirbital  Inmes  moderate;  scales  small,  cycloid;  mouth 
large,  terminal;  chin  with  a  Imrbel,  more  or  less  develoi>ed;  gill-openings  very  wide;  gill-meml)ranes 
separated  or  somewhat  united,  commoidy  free  from  the  isthmus;  no  spines,  the  fin  rays  all  articulat^'d; 
dorsal  fin  extending  almost  the  length  of  the  back,  forming  1,  2,  or  8  fins;  anal  fin  long,  single<l  or 
divi<led;  caudal  fin  distinct,  or  confluent  with  the  dorsal  and  anal;  ventral  fins  jugular,  but  attached  to 
the  pubic  Ixme,  each  of  1  to  8  branched  rays;  gills  4,  a  slit  behind  the  fourth;  no  i)seudobranchi.'e; 
e<lge  of  preopercle  usually  covered  by  skin  of  head;  pyloric  cteca  usually  numerous,  but  sometimes  few 
or  none;  air-bladder  generally  well  develope<l.  Genera  alwut  25,  sj^ecies  about  140;  an  imi)ortant 
family,  many  of  its  memlwrs  l)eing  highly  valued  as  food;  inhabiting  chiefly  the  northern  seas,  some- 
times venturing  into  the  oceanic  abysses.     One  genus  (LoUi)  is  confined  to  the  fresh  waters. 

a.  Ventral  fins  rather  broad,  each  of  alxiut 6  rays Antimora.  p.  5os 

aa.  Ventral  fins  very  slender,  each  of  1  or  2  rays Lieimmema,  p.  fi09 

Oenni  266.  AHTIMOBA  Oilnther. 

This  group  differs  from  Lepidion  in  the  form  of  the  snout,  the  backward  position  of  the  vent,  tlie 
imperfect  division  of  the  anal,  in  which  latt«r  respect  }t  approaches  Afora.  In  Ijepidiun  the  snout  is 
subconical,  obtusely  rounded;  in  Aiitimora  it  fonns  a  flat,  triangular  lamina,  sharply  keeled  at  the 
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Bides,  KeemblJDt;  the  snoul  of  ^flumllnl*.  BjkI}-  olongalc,  compreeKd,  lapcriiig  into  a  blender  btil; 
Bi^es  very  small;  hea<)  entirely  tvnly.  oveit  to  the  fcill-ineinliraneei  imnut  dt-preNMil.  thin  and  flat, 
projecting  beyond  the  mouth;  mouth  rather  laive;  i-hin  with  a  barbel;  jaws  with  lunrle  ii[  villifonn 
teeth;  a  small  roundish  (latch  of  teeth  on  voiner,  none  on  palatines;  doi^ul  fine  2,  the  flmt  ^horl,  its 
anterior  ray  product  into  a  Unif;  fHanieiit;  anal  Hn  deeply  nottrhed,  simivt  Sfparated  into:;  tins; 
ventral  tins  with  6  rays,  1  of  them  Rlairientnit!':  raiulal  (nincate;branchio<tlegals  7,  Deeji- water  fishes. 
The  single  Hawaiian  spetieH  is  fully  <le«Tiliiii  in  Swiion  II. 

.mtiiBoratiailllier.  Ann.  Ma«.  S'a(.Hi>[.  )»;«.»  i '"Vml.ii. 

OoDDi  256.  LSKONEHA  Oilatller. 

Body  of  moderate  length,  coveml  wiili  small  sculeii;  tinf  naked;  a  »t'i>urule  i-atidal:  2  dorrul  fins 
and  I  ana],  the  anterior  dunvil  iMnij-jsiil  ui  .'>  r.iy>;  tenlralf  re<hiceil  to  a  »ngtr  limg  ray.  hifi.l  al  its 
end;  bands  of  villiform  tii'lh  in  jaws:  a  sniull  grr>n]i  i>f  voitierine  teeth,  none  on  the  (Hiliitine  bones; 
chin  with  a  Iwrbel;  lira  no]  liiB- lev's  Is  7.     I>ee|i  si-a. 

The  single  llawaiiiin  siierii-s  i-^  fully  d.-s<Tilx-.l  in  S-.tii.n  11. 


Family  Clll.   MAC«()L  KIIl.4:.     The  llrcnadiers. 

EJody  elongate,  lapi-rins;  iiiti>  -i-  v.-ry  Imiu'  ■■imipTvs.'^'il  Mil,  wliirli  ends  in  a  point;  scalee  moderate, 

usually  keeW  or  spinnn-^,  s-iniiiiiiii-^  - ih;  snlMirUirHl   l«.ni'-  Hnlurveil,  sometimes  t^ventmi?;  teeth 

villifonn  or  laniifurni.  in  luiud-,  mi  rl"'  jiiws  only:  li|i  nf  loner  jnw  with  a  barbel;  preoiaxillary 
protra<^tile:  dorsal  (in.i  :;.  (lie  tii-t  ^h.n-\  ;mil  liji-h.  "f  stiff,  spin. '-like  liraneheil  rays;  tbexei-ond  dorsal 
very  long,  nsnally  uf  very  \--\\   (•■••i-U-  i:n>.  I'niitinnfl  In  the  i-ii.l  nf  the  tail;  anal  fin  similar  to  the 

second  diirynl,  hut  iisiiall>   inuili   liiL.'li<'i:  i iiuihil  iiii:  ventrals  nniall,  suhjugular,  each  of  about  8 

iBys;  brani'liiiisti-v'als  i:  ..r  7:  Lii.nJ  lin.-  j.ri'senl:  t.'ill-'  'M  ••r  ■).  a  slit  behind  the  fourth;  gillnikers 
small;  gtll-nienihi-.iiies  in---  ■■<■  ii:irri>»ly  nnilfl  t<i  the  ir'thinn^  usually  more  or  leas  coiuiected; 
pseudobranehii.-  Hantini;  i.r  ni'liiii.Tilary;  i.yli.rir  en-i-a  numerous;  air-blailrler  present.  Genera  18; 
species'  alHint  ."*.  clii.-lly  nf  the  imrduTn  >iii.-,  all  in  ili-ep  water;  differing  from  the  eod-tishcs  chiefly 
in  the  elongate  and  ilivi'iior.ite  lipnilitii-ii  nf  the  iMisliTior  iwrt  of  the  txniy.  Dottor  Hill  ?u<vinc|]y 
defines  the  grini]!  iL-^  ■Cadniilea  ivilli  :in  eli.npiled  tail  tajn-ring  liackwanl  and  dertitule  of  a  raudal 
tin,  postpectorul  anns,  enlai^t-l  •.iil-irliilal  Inini'S.  inferior  ruouth,  subbrachial  ventralf,  a  distinct 
anterior  doma I,  and  a  InriL'  utiithI  iliii>;il  and  anal  cinvenring  on  enri  of  tail." 

A  family  of  <lee[i-«aIiT  ti-ln>,  di-i  ri|itiipii-  uf  (he  —■vi-nii  Hawaiian  s[>ecie8  of  which  will  lie  found 
in  Section  li. 

Siiljordef  HETEROSOMATA.-The  Flat-rishes. 

"Cranium  pusterinrly  nnniial;  anleriiTly  with  Inisteii  vertex,  lo  allow  2  orbits  on  the  aatne  side, 
or  1  vertical  and  I  lateral;  hasi-^  iraiiii  mi(  i|ui1e  sinijile.  Ihinwl  iin  long,  of  jointed  raj's;  superior 
pharyngi:^lH  4,  the  thinl  liini.'''''t,  nmeh  eMendiil  fnrwaril.  the  inferior  separate."  (Cope.l  This 
suborder  im-ludtf  the  lwi>  taniilii-s  l'lr"y;i..ili'h  and  Sulriih .  Il»  nearvst  relationihip  is  probably 
with  the  riVidi'f.r,  although  the  <levi'l>>]i<-<l  [isi'nilolirani'Iii^e  and  the  thoni^c  ventral  Unu  inditatean 
early  diHerentation  fnmi  the  anai'atitliine  lislies.  In  tlie  very  young  fishes  the  2  sides  of  tlie  liody 
are  ahke  and  the  eyes  are  1  on  eaeh  side,  u  i(li  mirnial  rraninni. 

Family  CIV.  PLtLROXECTIIl.f.— The  Flounders. 

Body  strongly  compresseil,  oval  or  eiliptiral  in  outline;  lieail  iinHymmetrical,  thecraniam  twisted, 
both  eyes  being  on  the  one  aide  of  the  1)ody,  whirh  is  horizontal  in  life,  the  eyed  side  Ifeing  upiiemicist 
and  colored,  the  blind  aide  lowermost  and  usually  plain.  In  the  very  young  fish  the  bones  of  the 
head  are  symmetrical,  1  eye  on  each  siiie,  and  the  IkkIv  is  vertiial  in  the  water.  In  most  spei'ies  the 
cranium  becomes  twisted,  bringing  the  npp«Teye  over  with  it.  Kyes  targr,  well  separated.  .Mouth 
small  or  large,  the  dentition  various,  the  teeth  al«'ay»>  preMcnt;  prpmaxillarieiii  protractile;  no  supple- 
mental maxillary  bone;  peeudobranchite  present.    Gills4,aslit  liebiud  thefourlbi  low '>r pharyngeals 
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separate;  no  air-blatlder;  preopercle  with  it«  margin  usually  distinct,  not  wholly  aclnate  or  hidden  by 
the  skin  of  the  hea<l;  vent  not  far  l)ehind  head,  the  visivra  confined  to  the  anterior  part  of  the  iKxly. 
Scales  various,  randy  absent,  usually  small.  Lateral  line  usually  present,  extendi nj,'  on  the  caudal 
fin,  sometimes  duplicated  or  wanting.  Dorsal  fin  long,  continuous,  of  soft  rays  only,  l)eginning  on  the 
head;  anal  similar,  shorter;  caudal  various,  sometimt^  .coalewent  with  dorsal  and  anal;  i>ectorals 
inserted  rather  high,  rarely  wanting;  ventrals  under  the  jjectorals,  usually  of  several  soft  rays,  one  of 
them  sometimes  wanting.  Fishes  mostly  cami  verous,  inhabiting  sandy  bottoms  in  all  seas,  some  .spe<'ies 
ascen<ling  rivers.     Many  of  them  are  imix)rtant  food  fishes,     (ienera  alK>ut  55;  sinnies  nearly  5(X). 

a.  Mandibular  membranes  forming  a  gular  pouch p,i, cnnirMhi/it,  p.  :)\o 

aa.  Mandibular  membranes  not  forminK  a  gular  pouch. 
b.  Scalcfi  .small.  80  to  140. 

c.  Scale?*  about  140;  maxillary  mort»  than  one-half  head ( '/uixi'timtpiu  ttn,  p.  .M I 

cc.  Scales  80  to  100:  maxillar>-  about  one-thirtl  length  of  head. 

d.  Teeth  in  each  jaw  in  narrow  villiform  bands:  origin  tff  dorsal  over  middle  of  eye PtrtilnpHrttn,  p.  :,\'2 

dd.  TtM^th  in  jaws  not  in  villiform  bands;  origin  of  dorsal  not  over  middle  of  eye. 

e.  Interorbital  bnwul  and  concave;  dorsal  9*2:  A.  69;  <'audul  <'t»n vex Platophrt/tt,  p.  5rj 

ee.  Interorbital  narrower:  dorsal  U'J:  anal  91:  cau«lal  not  convex Autirithorun.  i^i.  bM 

66.  Scales  large,  36  to  46 Kniji/pioHnpoii,  p.  '»]  4 

Oenni  267.  FELECAKICHTHY8  Gilbert  k  Cramer. 

Eyes  and  color  on  the  left  side;  mouth  symmetrical,  of  enormous  extent,  gai)e  al)out  a-"  long  as 
head;  nianciible  extending  anteriorly  far  l)eyond  tip  of  snout,  the  projecting  [K)rtion  de<urved  and 
falciform,  the  rami  very  slender  and  flexible,  each  rotating  inward,  so  that  the  Un^th  of  tin*  2  rami 
meet  and  interlock  in  the  closed  mouth,  instead  of  l)eing  opposini  to  those  of  the  iipptT  jaw;  mnndi- 
bular  membranes  vohuninous,  forming  a  veritable  gular  pouch  and  permitting  wide  divariration  of 
the  mandibular  rami,  which  can  Ix?  also  closely  apposed  for  their  entire  length.  The  jM»s(«Ti«)r  angle 
forms  a  slender  process,  projecting  b<»yond  the  mandibular  articulation  and  extending  lu'liind  {\w 
posterior  margin  of  the  opentle;  premaxillary,  maxillary,  and  palatopterygoid  formed  of  :\  vrry  sIcikUt 
bou3'  rkIs,  parallel  and  closely  juxtaposed  for  the  greater  part  of  their  length;  branchiostcgals  7; 
gillrakers  absent;  pre<3percular  margin  free;  dorsal  and  anal  fins  very  long,  the  former  coinnicnciiig 
on  the  snout;  caudal  jieilumrle  extremely  short,  a  low  fin-fol<l  joining  <lorsal  and  anal  with  rudimentary 
caudal  rays;  caudal  lanceolate;  ventrals  imsymmetrical,  the  left  slightly  more  anteriorly  j>la«*ed, 
inserted  on  the  ri<ige  of  the  aMomen,  its  membrane  leading  to  l>ase  of  first  anal  ray;  vent  disj)laced 
well  to  the  right  side  of  the  ridge  slightly  in  atlvance  of  front  of  anal,  a  small  papilla  (genital  papilla?) 
occupying  a  corresponding  |M>sition  to  the  left  of  the  ridge;  st^ales  excessively  fine;  lateral  line  single, 
conspicuous,  continue*!  on  to  the  caudal  fin;  with  a  short,  low  anterior  arch. 

PrlfcnnicMhyg  GUheri  &  Cramer,  Vnn'.  V.  S.  Nat.  Mus..  XIX,  1897  (Feb.  5),  4:i2  {rntmmalig). 

426.  Pelecanichthys  cruxnenalis  (Till)ert  &  Cramer.     Fig.  226. 

Head  (horizontal  length)  4.3  to  4.5  (5.25  in  smallest  specimen);  depth  3.5  to  8.6  (4  in  smallest); 
D.  121;  A.  88;  P.  13  or  14;  V.  of  both  sides  with  6  rays;  about  230  to  240  pores  in  the  course  of  the 
lateral  line. 

Body  slender,  excessively  compreestd,  tapering  slowly  and  uniformly  toward  tail,  the  2  (Mitlincs 
very  weakly  arche<l  for  the  greater  part  of  their  extent.  Anterior  outline  of  head  strongly  decurvcd, 
the  physi<3gnomy  resembling  that  of  Glyptocej)halus,  Bases  of  dorsal  and  anal  fins  wide,  transhnent, 
sharply  markeil  off  from  rest  of  body,  constituting  t^Jgether  half  the  greatest  depth  of  l>ody.  Abd(uncn 
very  short. 

Head  very  obliquely  placed,  the  eyes  cloely  approximate<i  near  the  upper  anterior  profile,  the 
cheeks  narrow,  oblique,  upper  limb  of  preopercde  nearly  horizontal,  lower  lind)  nearly  vertical; 
mandible  extending  l)eyond  premaxillaries  for  over  one-fourth  its  length;  rami  so  articulated  as  to 
permit  a  slight  inward  and  outward  rotation  on  their  long  axes,  in  addition  to  other  movement?*;  gular 
membrape  large  and  loose,  falling  into  folds  when  the  jaws  are  closed;  the  entire  mechanism  of  the 
lower  jaw  seems  adapteil  to  seizing  food  lx»tween  the  rami,  and  forcing  it  down  between  ami  below 
them.     Teeth  in  both  jaws  in  a  somewhat  uneven  single  series,  those  in  mandible  largest,  smaller  teeth 
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irregularly  »ltemating  wilh  the  \!U%vi 
palate  amooth.     Aoterior  iiwlril  villi  a 

Eyes  ellipUcftl,  nearly  t-vcn,  loiig^ 
orbit  vl.7&  in  heail;  snout  Hhiirt.  tiiv-x 
eler  uf  upper  eye.  laterorliital  Bpacr  nv 
the  width  one-flfth  diamelir  of  vmm-t  •- 

Doraal  fin  bt^inning  aliove  aiitcri 
flrrt  few  rays  slightly  dispiat'eil  tun 
side;  pectoral  narrow,  jiointeil,  abrnit 
of  head,  that  of  blind  side  ap[>areiitly  : 
lani«olate  in  a  youn)t  indi\idiial  <inii1il 
the  middle  Ta)s  I  2^  in  h(^l 

Jawe.  snout,  and  int^riHiildl  "im  < 
and  body  elne»hen  o)\i-iv<l  witli  ii 
scales;  lateral  line  uearlt  umi)  iI-i  mil 
above  the heail  the  jxifterior  t  inii»  ir 
above  bai<e  of  pei  toral  li  111:111  I  ir  h  : 
half  depth  of  b<><h 

Color  in  alojhol  hiail  in  I  U-h  I1 
outlinetiof  the  n'flli"  .luxki  1t«  \\\  I. 
and  anal  fins  i<eniitruii'-liiii  m  il>l 
with  narrow  venmil -Ini^-  i  1  In.  lU 
with  wilier  niuw  ukr  I  imU  h  hn  li  ir 
L*olor:  head  anil  iiilt  n  r  <  )i  11  1- 1 
with  faint  liarkir  Ir  nn  -|- t.  il- iii 
of  pnpil.     Inafilili   11   1      tin         iIm    m 


■?  ill  Uiili  ja«s.  I'oxii'rior  Ihiril  of  each  jaw  toothle»i: 
'fHri-hiiij;  Haporsh'Tl  tiilir:  j-JsU-ricir  nonlnl  withuait  tube. 
uf  lower  eye  very  oMiijur.     Ohliniii-  diHnier«r  n(  upper 


body 


anterior  ]iarl  •>(  In 
of   whirli    ifraili]  ili 

ailultx.  Mouth  . 
blark;  fins  du-k^ 
Hawaiian  NIan  I-  1 
Found  ..nil  11 
proai'hes,  ami  111 
Kaiwi  Channel  v 
Three  B|iefiuien-  '4 
3472  and  347t)  u 
December.  IK91  « 
route  between  (  al 
amples  wervi'ollei 


Oraai  Ut.  CHASCAB0P8BTTA  Aleoek. 

Month  very  wide,  the  maiiJ.lary  lieing;  more  llian 
lialf  the  length  of  the  head;  jaws  and  teeth  ef|ually 
developed  on  both  sides,  each  jaw  being  anni^l  with  n 
single  row  of  long,  slender,  depressible  teeth;  fies  on 
gnont,  its  rays,  and  those  of  the  anal,  beiitij;  Miiiple, 
braoona,  bardly  imbricate;  lateral  line  with  a  ^tronif 


III  il  llni  I  -  ^^  1 

.r..ii,.,iMi  :  ^  *: 

i.~,.inut.  ?  ^ 

rii.    I»iwr  =  ^  '    . 


T:r„;;;  if     i     '  •    :| 


left  side:  doTMl  Sd  commencing  nMrtipof 
«ilender.  and  stalelew:  Ncalee  miuute,  meni- 
urve  above  the  ptvtoral;  gUI-o 


.  au^ 


lU 
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Color  in  slciilinl,  ilark  l)Uvan1lU^'  Knm n.  (in^  'iark  >tr(iy-liroHii,  each  ray  finely  apw-kwl  with  oli- 
\'arc>ii)'  lirnwn;  left  ]Hi't<inii  ^pi-i*ki'il  uiili  il;irk  )ir<iwii.  rij;lit  iKi'lorat  diitl  creamy  or  brownieh  white, 
likftlieri^litHi'lf  iif  IkhIv. 

Tyjir,  No.  niHihl,  I'.  ^;.  N.  M..  Iiikcn  ;ii  llili>.  ilir  I'lilv  exHiiqili;  we  have  seen,  .1  incliee  lung. 
£u!/!ri'mw}>.HA'iiaii>fiu'»Jnnliin.tEVL'riiiuiui.  Hull   I    .=   Ki-ti  <'.miui.,  XXlt,  IWTi  (.\|Ti1  II.  IHS), '^,  Hilo. 


'*^      ^^^-' 
%\i- 


430.    Eng-yprosopoii 


than  lonj;,  the 
sliitlilly  l-roi.Tli 
fleHliy.  frin);i-.l:i 

iiIhccI  aliiJiil   til 


;  .\.  57:  I*.  I, 


..r-lrils  1 


HI-. 


l.'il)-<.|H'[utii.'  ratli.T  M.i^i 
lateral  lirn'  ^trnii^-lv  :ii> 
-ionml  ruy>'  in-,-  .il>r;ill 
hiKhwl  rfj;i..n  .it  (lie  I'l 
ray  :t..".,  tliirlietli  l.S;  .-i 
ventnilw  ralhrr  laruc,  ti 
thcriKht,  wliicli  U  uui.- 


t'clor 


■..I1..I,  1 


<lusky,«nil  ttith  a  niiiril«'i 
lilai'kifh  Hjiots  on  nicnilir 
fnriiiint!  aNiul  4  cr(Ms-1i:iii< 
We  liavf  w-en  but  li  <■ 
Cotype,  N.i.  7471,  L.  S.  Jr 


-t  il'jiili  ;ii  lip  'it  pi'ftoral;  heail  much  deeper 
-ii'iiil  rihluM-;  jaws  very  nbliiine,  manillhle 
-■!..«  iiiiUTi'ir  iiiarjihi  n(  eye;  lipe  rather  thin, 
ir|i-]iipiiiii'<l;  eyi-si'lciw  l(«ether.  lower  anterior 
I-  iil^.iK  iini-iliiril  an  eye  liianieter  posterior; 
:l  iLi|i:  iiirir'irKiiii]  spiU'e  very  narrow,  <-oncave; 
>(ii;ill,  -hurl,  few;  ficalea  large,  Hnely  clenoiil; 
Ti^'ih.  tli''n>(r.ii);ht  tu  l>a:<e  oteauilal;  anterior 
A  niv  ;i  ill  heail,  forty-fifth  1.8,  which  Is  the 
iii'ri'pi  rav!'  not  free  for  half  their  ler^ith;  firvt 
:i->i.  iijiial  tti  heail;  [ie<-tonil  short, pointed,  1.6; 
i>t  my  :i.l>,  la^t  2.6,  aluiost  entirely  in  front  of 
irl.  .nm].resml,  il>^  il>-|>th  2.2  In  head. 
Itli  many  lart!!'  InL-oiiiplete  rinKS  of  blackwlior 
III-  ttliitisli.  (he  vertical  or  unpaireil  with  larf::i9 
iir  -[iiall  cim-^  [icatteri"!  about.  thi>»eof  caudal 
I-  <if  iHi'tiiral:  right  iii<le  whitii>h. 
;  Tyfi:  So.  50»5S,  V.  S.  S.  M.,  2..t  inches  lontt. 
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Color  in  alfoliol,  .lark  olivai-foiit-  l.r.iv 
va^xiiiN  hrown;  lefl  |>i'ftiinil  iiiifi'kiil  wltli 
like  tlif  rlKlit  niile  nf  IkhIv. 

Type.  No.  aoa^J,  U.  k  S.  M..  Uik.-ii  u 


Etiirypnttujttm 


liiJrircIaii.lIKvi; 


-liniwii,  each  ray  finely  Hpeokeii  with  oll- 
Ix.'c'tiira1  <iiill  tT(!amy  or  lirownish  white, 


!  sevn.  'A  inches  Ion);. 
1,  IWU),  '.WT.  Hlle. 


^n. 


uill-opi  n    t.  " 

hiKbc^t   vs 
ray  f  1    I    t  « 

vcntra  h  rati    r  ark.c    I 
thert-l      wh    h   a 

Col       n  a!  o     I 
iluekj  o   I  K  th  »  n       le 
hiai  k  nh  H  >o  s  on  ni<^      t 
for        L.  Bb<  u   4  c  oBH   K 


(•a<i  much  deeper 
blii[ii(^,  manilil>lt> 
li|iH  mther  thin, 
t  IT,  lower  anterior 
inH'Ier  ixwterior; 


in 


i.tal;  I 


I.S,  wliicli  i»  tile 
f  their  leiiRth;  Ant 

1  iKirt.  ]K>inte<l,  1.5; 
itirely  in  front  of 
n  hoiul. 

itfH  (if  l)la('ki:-h  cir 
npiiireil  with  larm' 
I,  th.»ieof  ™u,lal 

.   M.,2.5indu-flloH(t. 


\w 
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Family  CV.  SOLEID/E.--  The  Soles. 

Body  obloiip  or  elon^ite,  usually  Hcaly;  month  very  small,  much  twisttni  towanl  the  eyed  side; 
the  teeth  in  villiform  hands,  very  small  or  ol)solete;  eyei?  small,  elose  t<)gether,  with  or  without  a  hony 
ri<lj?e  })etween  them;  e<l^e  of  j>re<)perele  adnate,  concealed  by  the  skin  an<l  scaU»s;  gill  oj)eninjrs  nar- 
row, the  jjill  memhnines  adnate  t^>  the  shouhler  jrirdle  al)cjve;  pectoral  tins  small  or  wanting;;  ventral 
tins  small,  <me  or  both  sometimes  wanting.  Small  fishes  living  on  sandy  lx»tt4)nis,  similar  to  the  Pleu- 
ronectidjc  in  structure,  but  nuich  degraded,  the  fins  and  teeth  having  lost  many  of  their  distinctive 
qualities;  the  vertebnc  usually  in  increasisl  nunilK»rs.  Species  numerous  in  the  warm  seas,  and  those 
of  sufficient  sizt^  valued  as  food. 

OennB  263.  STMPHUBUS  Bafineiqne.     Tongne-FiBhei. 

Bo<ly  elongate,  more  or  less  lanc(H)latc»  in  outline,  with  the  eyes  and  color  on  the  left  side;  eyes 
small,  very  close  together,  with  no  distinct  inU^rorbital  ridge  In'tween  them;  mouth  small,  twistcil 
towanl  the  blind  side;  teeth  little  develope<l,  in  villif<»rm  l>an<ls;  edge  of  i»reoj>ercle  covere<l  by  the 
scales;  gill-o|)ening8  narrow,  the  gill -membranes  adnate  to  the  shoulder-girdle  alH)ve,  joininl  together 
and  free  from  the  isthmus  l)elow;  i>ect<>ral  fins  wanting  (in  the  adult);  vertical  fins  more  or  less  con- 
fluent; scales  ct<uioid;  lateral  line  wanting;  ventral  fin  of  eyed  side  only  present,  free  from  the  anal; 
head  without  fring(>s. 

The  2  Hawaiian  si)eciei«  art*  fully  dejHTilxMl  in  Section  II. 

St/mj*hunut  Ilafinesque.  liidioe  (Vlttiolo^jria  Sioiliaiiii,  r»2,  ISIO  {niffrnvrit*). 

Kihronia  C<k*(!o.  AU'iiiii  Pfw-i  tU'l  jimro  <lo  McHNina,  15,  1K44  {liindatn;  larval  form). 

Plnffinfin  C'livier,  Koj^no  Animal,  Kd.  2,  II,  Ml,  1K29  (IwwmI  on  iYa;/«jtia  of  Brown);    name  pnH»ecupie<l  in  (Trustaceans. 

Latrcillo,  180(>. 
IHayium  Bonaparte,  Oataloj^o  Metodiro.  51,  IHifi  {Uirtra)',  Rul>s(itute  for  Plagtma  preo<»ciipie<l. 
AlthoriMia  Kaup,  Arrhiv  fiir  Naturg:e«'h.  1S5H,  1(X>  {onmla). 
(iloHHiclitfi f/MGm,  Cat.  Fish.  E.('<mst  N.  A.,  51,  IHf.l  (pint/ium). 
Annno]>JrtirojnHi\\i\lhcT,  (^it..  IV.  490.  1S<V2  {ln4innt    tiiffrrttf^iui). 
/^i*/viHjMj<  S«'hiodte.  Naturliift.  TydKskr.,  V,  2<i9,  ls(i7  (/;#</</>  r;  larval  form). 
Amlia  Jordan  in  Jonlan  &  (ioss.  Review  Flounders  and  Soh»s.  321,  1889  (nrtniUmm). 

Order   M.    PEDICULATI. 

Carpal  l)one«  notably  elongate,  forming  a  kind  of  arm  (pseudobrachimn)  which  supi»ortMthe  broad 
[Kjctoral.  Gill-oi)ening  nnluctMl  to  a  large  or  small  foramen  sit uate<l  in  or  near  the  axil,  mon?  or  less 
jMwterior  to  the  i>ectorals.  Ventral  fins  jugular  if  prt»8ent;  anterior  dorsal  reduced  to  a  few  tentacle- 
like, isolateil  spines;  soft  dorsal  and  anal  short;  no  scales.  First  vertebra  united  to  cninium  by  a 
suture;  epiotics  united  l)ehind  eupraoccipital;  elongate  Imaal  i^ctoral  radii  (a('tinosts),  rtnluced  in 
numl)er;  no  interclavicles;  iH»st-tempoml  broad,  flat,  simple;  upi>er  pharyngeals  2,  similar,  spatulate, 
with  anterior  stem  and  transverse  bla<le;  basis  of  cranium  simple,  no  air-duct  to  the  swim-bladder. 
Marine  fishes,  chiefly  of  the  Tropi»i*8  and  the  oei»anic  abysses.  The  group  is  an  offshoot  fn>m  the 
Acanthopt«ri,  it«  chief  modification  being  in  the  elongation  of  the  aiiinosts  and  in  the  iM>sition  of  the 
gill-opening.     The  BairachMidn'  an*  perhajw  its  nean»st  relatives. 

(I.  (lill-openingR  in  or  behind  the  lower  axil  of  the  pectoral:  mouth  large,  terminal. 
h.  Pnendobranchite  present:  i»«eudobrachla  with  2  aotinosts:  head  broad,  depressed,  the  enormou.s  mouth  witl>  very 

strong  teeth:  ventrals  present Lttphiidsr,  p.  5iri 

6/>.  Pseudobninrhia>  none:  jNieudobmehia  with  3  ae(inost.<i. 

c,  Ventrals  present:  arm  annulate,  the  pseudobniehia  elongate Antninariiihr,  j).  517 

re.  Ventrals  wanting,  arm  not  angulate,  the  i>sendobniehia  m<Klerate ( V  ra//A/;r.  p.  52:? 

mi.  Gill-openings  in  or  behind  the  upper  axil  of  the  pectoral:  mouth  small,  usually  inferior <k/c<>crpfmti<l!r,  p.  5*2:i 

Family  CVI.  LOPH 11  !).€.— The  Anglers. 

Head  wide,  depressc'd,  very  large;  Innly  contracU»d,  (H)nical,  tajwring  rapi<lly  Imckwanl  from  the 
shoulders;  mouth  excee<lingly  large,  terminal,  oi)ening  into  an  enormous  stomach;  upixT  jaw  pro- 
tractile; maxillary  without  supplementary  bone;  lower  jaw  projcK^ting;  l)oth  jaws  with  very  strong, 
unequal,  curdiform  teeth,  some  of  the  teeth  ciinine-like,  most  of  them  depressible;  vomer  and  palatines 
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usually  with  strong  teeth;  pll-oi>enings  conii>aratively  liirjjie,  in  the  lower  axil  of  the  i»ei't4:)ral8; 
pseuilobranohije  i)re8ent;  jjfillrakers  none;  grills  3;  skin  niojftly  8ni(X)th,  naked,  with  many  dermal 
flaps  alx>ut  the  hea<1;  spinous  dorsal  of  ^  isolated,  tentacle-like  spines  «)n  the  hc^ad,  and  3  smaller  ones 
l>ehind,  ft)nning  a  continuous  fin;  second  <k)rsal  nnxlerate,  similar  to  the  anal;  pe<'toral  memlx'rs 
sean'ely  geniculated,  each  with  2  actinosts  an<l  with  elonjrate  p.seu<lobrachia;  ventrals  jugular,  i,  5, 
widely  separateil,  large,  much  enlarged  in  tin  yoiinj:.  Young  with  the  head  spinous;  pyloric  eteca 
present.  Two  genera,  with  4  or  5  s|K'(ifs,  living  on  sea  lx)ttoms,  at  moderate  or  great  depths; 
remarkable  for  their  great  voracity. 

Genus  264.  L0PHI0MTJ8  Gill. 

Thin  genus  is  clo.«Kdy  allit^l  to  LnjthlnK  in  t^xtirnul  cliaractt  rs,  but  it  is  strikingly  distingnishe<l  by 
the  re<luce<l  numlRT  of  its  vertebni",  which  art-  only  is  or  \\K  a  fact  a.'^sociateii  with  its  tropical  habitat. 
The  single  Hawaiian  sjK-cief^  is  fully  «l«'><ril)cd  by  Doctor  ( Jilbert  in  Section  11. 

lAtphiumut  ii\\\,  I'ltH*.  r.  S.  Nat.  Mu<.  l^vj  ;,;,_'  ,  s,ti,if  m.- 

Family  CVII.   ANTK.W  \RIiI).4i;.      Frou  Fishes. 

Head  and  Ixxly  more  or  K-ss  coin{»rc>s«<l:  moiitli  vertical  or  very  oblique,  oi)ening  upwanl;  lower 
jaw  projecting;  jaws  with  canliforiu  tccih:  j>n'iiia.\illaric>^  protractile;  *^ili-oiK*nings  small,  jwre-like, 
in  or  behind  the  lower  axil>  nf  the  jxM-ioral-:  no  p>eii<l<.l»ranchi.e:  trill?^ -A  or  15;  skin  naked,  smooth, 
or  prickly;  |>ectoral  menilH'r>  torminL'  an  ell»<'w-like  an;_'le:  pseiidobrachia  long,  with  3  actinoets; 
ventral  fins  present.  juLriilar,  near  t<»'^'etlier:  spinon.-^  •lor>al  of  1  to  :;  r-errated,  tentacle-like  spines;  soft 
dorsal  long,  larger  than  anal:  pyloric  coca  n«»ne.  Inhabitant."^  ot  tropical  seas,  often  living  on  or  among 
floating  sea  wee<l,  and  enable<l.  )>>  lillinj  the  <apacion>  -toinaih  with  air.  to  sustain  themselves  on  the 
surface  of  the  water:  theri'tore  w  idely  <li>i»er>e.l  by  current>  in  the  sea. 

<i.  Hfaul  (Miinpres>e«l:   a  r«»(rii!  ^piiu-  '-r  t.  iii;i<  I«\   h-Il.iwtil   Wy  _'  Ijirm  r  -j-iiirv;    pultitiiie  teeth  developed;  dorsal  8pine8 
dixoniu-ete<l. 

if.  Skill  covend  wiili  prit  kl<^    v» utra,-  -Imrt Antcnnaritu,  p.  517 

aa.  Head  cul><»id;  u  -iiif^'lr  ri>stnil  ^j-iiif  "P  i<  iiI.k  1«   r«(ti\  ti]  in  a  i:r«H.vf:  ^>>n  'li>i>al  low Chaurtax,  p.  ri23 

Genus  265.  ANTENNARITJS  Commerson. 

B(Kly  oblong,  conipre>se«l.  M-ry  <lee|»  thron^'h  the  occipital  reirioii,  taf>ering  behind;  breast  tmn id; 
mouth  rather  large,  nmre  or  le>s  (»hli<|ne.  or  even  vertical:  cardif«»rin  teeth  on  jaws,  vomer,  and  pala- 
tines; eye  small:  skin  with  small  i:rannU>  "r  >|»iiniles,  the>e  ii>nally  forked,  and  often  with  numerous 
fleshy  slips;  tii>t  <lorsal  spine  <le\el<'pe<l  as  a  >niall  nt>tral  tentacle;  second  an<l  third  dorsal  spines 
strong,  covered  with  skin,  often  with  nunM-roii-  ileshy  lilanients:  soft  <lorsal  high  and  long;  anal  short 
and  deep;  cau«lal  tin  rounded,  the  j»ednn(  le  free:  ptntoral  tin  wide,  with  a  rather  wide  wrist,  at  the 
lower  |)osterior  angle  of  which  are  the  very  small  -^ill-op'-ninL's:  ventral  tins  short.  Fantastic-looking 
fishes,  often  gayly  <olored.      \'ery  numerous  in  warm  si-as. 

AnUnwiriug  CnmmvT^nw  in  Iji««ih<1»'.  Ili^t.  Nai.  l'iti>*  .  1.  .._•;>.  17'.<*^;  i<M»tn«»lo  only:  not  aeceple<!  by  Liieepede. 
Hi^rw  Fiseher,  Z<x»t;"  o^ia.  '-'A  i<i..  I.  1>1;>.  7<>.  7^.     l>ttiniti«»n  incorrrrt.  tlirouiili  a  slip  %)[  tiie  pen,  "eorpiw  depressum " 
written  in>lead<»f    •  torpu>.  coiiiprrv-mn.       No  typ<-  nuntiorud.     Fi««cher'.s  A<//>/</«« /uWrto  (Bloch,  IV,  10,  pi.  CXI) 
is  a  true -rl/t/t/j/iar/f/.x  aci^-ord ink'  to  l>r.  oill.  pn>linl)l\  .1.  srnh^r. 
Ltn  cfiiroiurtts  (Anttnnariuc('o\unn:r>*tU)  <'nvi.  r.  li.  umh;  Animal.  l>t  r«l..  I.  :U0,  1.>17;  Ed.  2d.  II,  251,  1829.     Chironcctes  pm- 

«.H*eupie<l  in  rnamiDals  l>y  ('hirontct' .<  Iliicrr.  IMl. 
Bdtrnchojts  iJiohlUiii!*,  Haiidl>iieh  Zo<ilo>^ie.  l>_1i  i  snltMtitntt-  for  f'liirnn>,ttf<. 
a.  Bait  \ouk  and  slender,  when  depressii^l  reai  liint:  middle  oi  second  «lor>aI  spine. 

6.  Eye  compjiratively  small.  al«>nt  ;{..'» in  snoui famlricmsis,  p.  518 

bb.  Eye  larger,  about  2.5  in  snout connurgonii,  p.  518 

c.  Anal  with  G  rays Icitrosus,  p.  519 

re.  Anal  with  7  rays laytanus,  p.  520 

na.  Bait  shorter,  when  depressi**!  not  rcachini,'  middle  <»!'  >e«-ond  dor>aI  spine. 
'/.  Bait  longer  than  first  dorsal  spine. 

t .  Bait  terminated  by  a  filament bigOAua  p.  520 

ff .  Bait  terminated  by  a  fleshy  knob  orearunele. 

/.  .^HH'ond  dorwal  spine  elosely  bound  <lo\vn  to  the  back,  movable  only  at  the  tip drombuf,  p.  521 

//.  .Seeond  dorsal  spine  not  bound  down  to  tin-  back.  m<)vable  to  an  upright  po^dtion duetcu*.  p.  522 

dd.  Bait  not  sls  long  a«  first  spine nexUU,  p.  (!iC23 
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431.  Anteimarius  Bandvicensis  (Bennett). 

Entire  length  4.5  inches;  depth  of  body  2  inches.  Color,  dull-orange  or  yellow-red,  with  circular 
black  8i)Ots  on  the  l)ody  and  fins.  Eyes  small  and  placed  high  in  the  head;  wheiv touched  or  tlireat- 
ened  instantly  retiring  for  protection  beneath  the  upper  eyelid.  Iris  re<l.  Jaws  and  palate  armed 
with  many  rows  of  teeth.  Lower  jaw  protruding  lM»yond  upper.  Forehead  furnishe«l  with  a  long 
and  rigid  filament  or  barbel,  which,  from  its  use  as  a  bait  for  prey,  has  obtiiined  for  this  family  of 
fish  the  name  of  "anglers."  The  fins  on  the  up|)er  surface  of  the  Inxly  are  iHJculiarly  arranged.  The 
first  (which  I  dare  call  a  dorsal)  is  composed  of  one  stout  spinous  ray,  with  a  membrane  attache*!, 
and  is  placed  in  front  of  the  summit  of  the  hea<i;  the  second  is  similarly  forme<l,  and  situatiMl  imme- 
diately behind  the  head;  the  third  occupies  the  posterior  two-thirds  of  the  back,  and  is  com|KJsed  of 
12  branched  ravs.     Ravs  of  the  anal  fin  7;  caudal  9. 

The  pectoral  fins  bear  a  very  close  reseml)lance  to  the  anterior  extremities  of  a  fn)g  or  lizard,  and 
the  10  distinct  rays,  at  the  termination  of  each,  complete  the  ct)mpariso!i  by  their  resemblance  to 
toes.  A  long  membranous  air-tul)e,  communi<'ating  witli  the  gills,  i>ai»ses  l)eneath  the  integuments  of 
this  fin,  and  opens  as  a  circular  orifice  at  ite  joint  or  elbow. 

The  solitary  example  of  this  species,  which  we  obtained  from  the  shores  of  Oahu,  Sandwich 
Islands,  continued  alive  for  many  hours  after  it  had  l)een  removed  from  the  water.  During  this  time 
its  alxlomen  and  throat  remaineil  distended  to  a  great  size,  l)ut  j^revious  to  death  both  air  aiul  water 
were  evacuated  fmm  the  mouth,  and  the  ImxU'  collapsed.  Diss^'ction  proved  that  the  cavity  of  the 
stomach  was  the  part  thus  distended.  The  fish  has  no  riljs,  though  it  has  a  very  distinct  stemunj. 
The  swim-bladder  is  small  and  of  ovoid  form.     ( Bennett. ) 

We  have  one  si)ecimen  from  Honolulu  which  agrei^s  closely  with  fig.  (\  j)late  100,  in  (Jiinther's 
*'Fi8che  der  Siidsee"  regarded  by  him  as  a  variety  of  .1.  cumimrximiL  Our  s])ecimen  is  probably 
identical  with  Bleeker*s  horridiis  and  api>ears  to  Ix?  Bennett's  lAtphiu)*  smtdiicntnU.  It  shows  the 
following  characters: 

Eye  very  small,  its  diameter  contained  3  thnes  in  length  of  maxillary;  *'bait"  hair-like,  its  length 
equal  to  that  of  maxillary,  reaching  l>eyond  base  of  second  spine  when  dei)ressed,  the  tip  with  a  clustiT 
of  short  filaments;  first  spine  reaching  base  of  second  when  depressetl,  surrounded  by  thickened 
tissue,  the  membrane  extending  from  near  tip  of  spine  to  base  of  second,  very  tliin;  second  spine 
easily  elevated,  connected  with  occiput  by  a  thick  membrane,  the  spine  surroun<led  by  a  large  amount 
of  tissue,  its  width  equal  to  diameter  of  eye;  spine  when  <lepresse<l  not  reaching  soft  dorsal;  dorsal  of 
the  same  height  throughout,  just  reaching  base  of  caudal  when  depressed;  rays  12;  anal  reaching 
beyond  base  of  caudal,  its  edge  rounded;  length  of  space  l)etween  base  of  anal  and  caudal  one-half 
that  l^etween  base  of  dorsal  and  caudal;  caudal  roumletl,  its  length  2.5  in  length  of  body;  anal  opening 
at  base  of  pectoral.     Skin  witli  very  fine  prickles,  a  few  small  cutantH)us  fiaps  on  head,  chin,  an«l  back. 

CJolor  in  spirits,  light  gray,  thickly  mottled  and  spotted  with  dark  gniy;  a  few  white-edged  blackish 
spots  on  body  and  fins,  located  as  follows:  At  base  of  second  dorsal  spine,  origin  of  dorsal,  between 
eighth  and  ninth  dorsal  rays,  on  side  between  origin  of  dorsal  and  base  of  i>ectoral,  on  side  i>osterior 
to  pectoral,  on  anal  fin,  on  upi>er  and  on  lower  edge  of  cau<lal. 

Known  to  us  only  from  one  specimen,  which  is  3.07  inches  long. 

Lophiua  mmlviceiuiU  Bennett,  Nar.  Whaling  Voy.,  II,  258. 1840,  Oahu,  Hawaiian  Islands. 
AiUcnnarius  horridm  Bleeker,  Nat.  Tjdn.  Ne*!.  Ind.,  V,  1853,  83,  Celebes,  Flores,  Solor,  and  Amboyna. 
Antainarius MndvicensU,  Jordan  &  Snyder,  Proc.  U.  S.  Nat.  Mus.,  XXVII,  948, 1904  (Honolulu). 

432.  Antennarius  commersonii  (Lacepi^de). 

Head  3  in  length;  depth  1.7;  eye  3.5  in  snout;  snout  2.5  in  head;  maxillary  1.25;  width  of  mouth 
1.5;  D.  I-I-12;  A.  7;  P.  10;  V.  5. 

Body  deep,  compressed,  rather  t4iick  at  i>ectoral  region;  head  deep,  profile  al>ove  oblicpie,  below 
convex;  snout  short,  very  broad,  convex  alx)ve;  mouth  very  large,  slightly  oblique  forward;  mandible 
large,  vertical,  with  small  knob  at  symphysis,  and  lower  portion  slightly  produceil;  teeth  in  jaws  in 
bands,  slemier,  sharp-pointed,  depressible;  teeth  on  palatines  similar;  tongue  large,  thick,  fleshy;  eye 
very  small,  high,  anterior;  nostrils  close  together,  anterior  with  raised  fleshy  rim;  interorbital  s]»ace 
very  broad,  elevated,  uneven;  bait  long,  reaching  middle  of  s€»cond  spine;  extremity  of  bait  bifid,  one 
portion  a  broad  cutaneous  flap,  the  other  forming  a  Imnch  of  fleshy  tentacles;  no  pit  on  top  of  head; 
first  dorsal  spine  united  to  top  of  head  by  a  membrane,  and  depressible;  second  spine  large,  adnate  to 
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to])  of  htoul;  <loraal  rather  lii^li,  thick,  jiu 
iaiil  ray  not  atlnatc  to  caudiil  |>i-c1  uncle  In 
luKt  ray  udnute  on  lower  purtioti  with  cuii 
Email,  iiwerte«l  below  anterinr  [xtrt  i>t  ^'i*< 
length  of  heail;  heail  with  many  iiiiudiih 
lateral  line  superinr  and  ilietinci  at  fir;;! 
toward  anua;  no  ciitaneoiu  flaps. 

Color  in  alcohol,  deep  lilackii<li  hmii 
brown  spot  on  l>aMit  portion  of  ixx^lerinrrli 
blarkiffh  i<pot8  on  eiile;  tip»4  uf  caudul.  an 
whitish  l)roH'n;  a  whitiah  p|Hjt  ulxivi'  Iki>« 

Descrilieil  from  an  esarnplt'  ( N'l,  I'l'i: 
obtaiticd  there  by  th<-  Al'^Hr'-^s.  U  xUi-  <>iil 
(lark  ii>loratinn,  and  ir^  uiihly  ili^'lrihiitid 

(»ir..i.f<*-<r««mtr»MHi.r.iij,r.  M.-iii.  M.i-.  Hi-i    ' 
^iifcBHan-««™iniwr».«fV.Cuiiiiir.Ciii.  ^^Ml.L>    I  i-l 


incriibraiie:  uiiul 
lal  iH.'.liiUi'le;  cau. 


I  mc-iaeil,  length  of  base  2.25  in  body,  and 
ruundt^l,  its  l>at<e  half  that  of  dorsal,  and 
lal  niundeil;  (leelural  very  broad;  ventral 
audal  [ledunele  comprfsaeii,  ita  depth  half 
,e  marked  more  or  lens  by  ex(T«<cencea; 
<lorsal,  then  obM)let«  and  ninnii^  down 


lie  siilt'  niarble<l  with  a  deeper  i-olor;  a  large  blackish 
ruy?,  and  a  Hniilar  oneun  wuue  jKirtion  of  anal;  several 
nil  onliT  ])<>rtiuti:<  i)f  |>e<Ttoral  and  ventral   rays  [ale  or 

•■-.■UTAl 

kt'ii  al  Honolulu  by  Dr.  Jenkins,  which,  with  another 
:iinpli'  w-  li^iv.'  «Tn.     The  sptvle:?  Is  known  by  ittf  very 


433.  Antennarius 


B<Hiy  very  deeji,  compressed,  back  well  flevate"l;  head  very  <leej>.  with  bluntly  conic  profile  in 
front  ami  alwve;  snout  broad,  wurlace  iiiit-ven;  month  broad,  niaxillary  very  oblique,  reaching  well 
lielow  puaterior  margin  of  eye;  mandible  lar^,  with  symphyseal  knob,  and  projecting  slightly;  lipe 
rather  thin;  teeth  in  broad  bands  in  jaws,  sharp  piiinleil,  more  or  less  unequal  in  size,  and  depresaible 
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backwanls;  vomer  ami  palatines  with  patehen  of  sliar])  point4.*<l  small  teeth;  tongue  lar^e,  broatl,  tliu  U 
noHtrils  with  elevated  flt»8hy  riiiiH,  rather  close  together  near  end  of  snout;  interorhital  spare  broao, 
elevated;  bait  reaching  to  middle  of  st»cond  si)ine,  l)itid  and  rather  broad  at  extremity;  tii'st  spine 
large,  very  rough,  atlnate  by  mend)rane,  2.6  in  head;  sei'.ond  sjjine  larger,  similar,  I.T.t;  eighth  dorsal 
ray  1.5;  anal  rounded,  third  ray  1.7;  caudal  rounded,  median  rays  longest,  about  1.2;  iK'itoral  broad, 
upiHjr  median  rays  longc^st,  fourth  2;  ventrals  small,  rounded;  caudal  peduncle  compressed,  its  depth 
2.35;  pores  on  head  and  upj)er  side  of  back  with  rough  excrescen<*es,  those  which  form  lateral  line 
running  back  l)elow  i)08terior  i)art  of  soft  dorsal,  then  obliterated;  skin  rather  rough  velvety,  tins 
also  rough. 

Color  in  alcohol  (No.  554)  grayish  brown,  mon»  or  less  marbled  with  dusky;  a  raggol  l)rown 
blotch  from  Ixitween  second  dorsal  spine  and  soft  dorsal  ami  a  i)ale  ocellus  above  pectoral;  margin  (A 
vertical  liiis  whitish,  submarginal  portions  mottled  with  whit*',  black,  and  gray;  a  large  black  ocellus 
on  ))asal  iK^rtion  of  jMJSterior  dorsid  and  anal  rays;  a  bla(rk  ocellus  above  base  of  jK'ctoral;  I  Hilly  and 
l«)wer  side  si)otted  all  over  with  black. 

DescrilxHl  from  an  example  (No.  554)  taken  at  Honolulu.  We  have  examined  also  1  specimen 
5.1  inches  long  collected  by  Doctor  Jenkins  at  Honolulu,  where  the  AlfMttr()}<i<  obtained  yet  another 
example. 

C'lironcctcg  kpro^us  Kydoux  Ac  Souleyet.  Zool.  Voy.  Boiiite,  I,  1J<7,  i»l.  r>,  !}«.  3.  IMl,  Sandwich  Islands. 
Aiilrnnarius  inultiotxUijUus  \tiT.  U'prom,,  Giinther,  Cat.,  Ill,  iy5,  IHil  (Siiiulwich  IslimdM). 
Chirtmrctt 8  ruhrofuiicins  CiaTTiiU,  VnK'.  Tal.  Ac.  Nut.  Sci.,  Ill,  1N'»8.  Til.  Sandwich  Islands. 

AtUt  Hjutriuit  mbro/uHCtiM,  Jimkiiiit,  Bull.  I'.S.  Ki.»*h  C^mim..  XXII.  IWI  (Sept.  23,  llKJ3).r)ll  (Honolulu);  .SnytUr,  op.  cil.  (Jan. 
19,  1901).  537  (Honolulu). 

434.  Antennarius  laysanius  Jordan  &  Snyder.     Plate  H3. 

Mouth  largt*,  the  width  etjual  to  length  of  maxillary,  4.5  times  diameter  of  eye;  "  bait  "  long  und 
slender,  reaching  middle  of  second  spine  when  depresseii,  the  tip  with  a  small  knob  bearing  lilanjcnts, 
one  of  whidi  is  lanceolate,  seven-eighths  the  length  of  ro<l,  the  others  short  and  thread-like.  Fii-st  sj>iiie 
inserte<i  alnjve  anterior  edge  of  or])it,  reaching  Iwise  of  second  spine  when  depn»Kscd,  connected 
]M>steriorly  with  hea(i  by  a  thin  rnend)rane,  the  free  eilge  of  which  is  convex,  the  tip  of  sjiinc  with  a 
movable  joint;  secon<i  spine  etjual  in  length  to  maxillary,  immovably  and  closely  attache<l  throughout 
its  length  to  the  occiput  an<i  back,  the  tip  witli  a  small,  movable  joint;  soft  dorsal  not  connccttMl 
with  seccmd  spine  by  a  membrane  or  crest,  separated  from  the  caudal  by  a  space  ecpial  in  length  to  2.5 
times  diameter  of  eye,  the  last  rays  when  depresstnl  not  reaching  base  of  caudal;  rays  12,  the  longest 
(IK)Sterior)  e<iual  in  length  to  distance  Iwtween  base  of  bait  and  tip  of  first  spine  when  (le]>ressc'<l; 
])osterior  margin  of  lin  roumUnl;  anal  when  depressed  reaching  ba»se  of  cau<hil,  rays  7,  about  tMpial  in 
length  to  those  of  (lorsal;  caudal  roundtnl;  gill-opening  at  base  of  ])ectoral. 

Skin  hispid  with  minute,  simple,  and  bilol)e<l  prickles;  upjH»r  half  of  eye  covered  with  thick 
prickly  skin;  minute,  filamentous,  dermal  api>endages  scatteri^l  about  over  the  sides  and  back, 
esiH'cially  prominent  Ih.»1ow  dorsal  spines  and  tin,  none  on  ventral  surface. 

Color  in  s]>irits,  yellowish  white,  densely  clou<led  with  dusky;  a  small  oi-ellus  nddway  U'twccn 
base  of  i)ectoral  and  origin  of  soft  dorsal,  many  small  black  spots  scattered  a))out  on  breast  and  belly, 
an  o])long  black  8|)ot  half  as  large  as  eye  on  iM)sterior  half  of  soft  dorsal,  a  n)w  of  black  spots  along 
e<lge  of  dorsal  tin,  a  large  one  on  Ixase  of  anal  and  2  near  iK^rder  of  fin,  cau<lal  with  a  few  spots  as  large 
as  pupil;  dorsiil,  caudal,  and  anal  narrowly  eilgiHl  with  white;  pectorals  white  below,  dusky  al)ove; 
chin  dusky,  with  an  indistinct  light  ocellus;  tongue  with  small  black  s|Hits.  Known  only  fn»m  the 
tyiHi  (No.  8439,  Stanford  University  Museum),  a  specimen  3.8  inches  long  collected  at  Laysan  Island 
by  Mr.  Max  Schlenuner. 

Antninariwt  la tfmni us  J onX&u  &  Snyder,  Pnx*.  l'.  S.  Nat.  Mu.«.,  XXVII,  1904.  947.  Laysan  Island. 

436.  Antennarius  bigibbuB  (l^cvpiMle). 

Head  2.25  in  length;  depth  1.5;  eye  4  in  hea<l;  snout  5;  maxillary  2.2;  width  of  mouth  2.2;  1>. 
I-I-12;  A.  7;  t'.  11;  V.  5. 

Body  deep,  compressed,  Iwick  elevate<l;  hea<l  d<»ep,  with  blunt  c<mic  profile  in  front,  somcwliat 
obliijue  above;  snout  broad,  ol)tuse,  conic,  smooth;  njouth  broad,  very  oblique,  nearly  vertical;  teeth 
in  jaws  small,  sharp  pointeii;  lips  rather  thin;  mandible  large,  slightly  projecting;  eye  small,  high, 
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like  the  ri»;l.l  si  1      1  I  «l 
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i;  havf  nwn,  '.i  ini-lieH  Ion)j. 


;  V.  ft;  poalpt" 


l!.Hly  .-lor. 
Ihiin  toiii:.  111! 
«li«1.lly  pn.j.Y 
tlcxliy.  friiii^Hl 
I>liul;>l   llIltiMt 

n(i«tril><uv]i  w 
(,nll-i>|«'nirif;  r. 
InU-nil  Iliii'  ^1i 
(InrsHl  r.iys  fn 
hii;li<^l  n'i.'ii>]i 


,-  :t..-..  tliii 
fit  mis 


Llllll' 


|p||i  ill  li|i  111"  jH-ctiiral;  luiicl  iiilU'h  ilep|>er 

iiiilciiiir  iii;ir;;iii  nf  t-yc;  lij)s  rather  (hill, 
.hitiil:  i>y.-s.'l.w  (.^r,.th<T,  lower >interi<ir 
iiil    I'lii'-tliirrl  ;lii  eye  (liiiincter  imsterior; 

II,  f^li'irt,  fi'w;  wiiles  larKf-,  finely  rt«noicl; 
,  ihiii  slriiiithl  In  iMii*  ofrauilal;  anterior 
:!  ill  lu'ii'l,  f<irly-1if1li  I.K,  which  ix  tlic 
r  rays  m.l  free  fur  liiiK  their  length;  fii*t 
'r|iiiil  til  hiiul;  ]i(><'t<trul  Khurt,  i>ointcil,  1.5; 
ly  ;i.'l,  liisl  L'.li,  ahiiiist  ontirfly  in  front  of 
iiilircsw-cl,  ilc  .li-i.th  2.a  in  lieacl. 
any  lart^'  iriei:mi|>l<;If  rinm  of  lilackJNh  i>r 
hitisli.  the  V(-rtii'Dl  iirun|iitin-<l  witli  lar>n> 
liill  ciiii-s  s(5itti'r(>il  alKiHt.  thciHti  of  cniKlal 
ii'i'tiinil;  rijilit  si<lu  whitish. 
;ii>,  N<i.  .JOiftH,  r,  S.  N.  M.,  2.S  inches  Ioiik- 
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anterior;  nostrils  cin-iilar,  rkmv  tojrether,  with  rotiiukHl  Heshy  rims;  side  of  snout  with  a  convex 
jrnH)ve  runniiijr  fn)m  eye  towanl  tip;  top  of  head  witli  gro^^ve,  the  anterior  dorsal  spine  free  and 
depnnfsihle  within;  i^tvond  dorsiil  spine  not  depres^ihle,  very  robust,  and  forming  a  large  hump  on 
Iwick  in  front;  Iwit  longer  than  first  spine,  a|»parently  with  nndividetl  filament  at  extremity  and  not 
reaching  to  l>ase  of  second  spine;  dorsal  rays  iiuHlerately  high,  t)ase  of  fin  1.7  in  trunk,  and  la*«t  ray 
ad nate  to  caudal  i>e<luncle  by  mend>raiie;  anal  roiinde<l,  lower  jiort ion  ad nate  to  caudal  i)eduncle  by 
membrane;  cauilal  elongate,  roundetl;  pectoral  broad;  ventral  small,  about  under  end  of  second  dorsal 
spine;  Ixxly  rough,  iM)res  on  heail  an«l  in  hiteral  line  with  rough  excrescences;  no  dermal  flaps;  lateral 

line  curving  down  to  front  of  anal  tin. 

Color  in  alcohol,  pale  creamy,  or  creariiy  white,  the  sides  inarble<l  with  brown;  fins  more  or  less 
pale;  caudal  with  a  dark  brown  snlmianjinai  cross-line  and  two  similar  lines  close  tt>gether  acro*?s 
middle  of  fin;  anal  with  a  snbmai-ginal  l>r«»\vri  l«>ni;iindinal  line,  a  similar  me<lian  dark  browu  longi- 
tudinal Ittind;  |>ect4»ral  and  ventral  with  )>ro\\n  niaririns  and  biLst*  narrowly  of  same  color. 

l)eftcril)ed  from  an  example  taken  )>y  I)«Mtor  Jenkins,  at  Honolulu.  Four  others  were  taken  by 
him,  1  by  us,  and  .">  by  the  .\fh<ttr<>.^.<.      rin>i'  are  1  tn  ].'J'^  inches  long. 

lAiithhi."  hiijiUjiift  Liu\\>i'*\v,  Hi<l.  N;il.  I'oi*^..  I.  :i_' >.  IT-.*"-,  no  locality  given. 

('hiroutrttK  tiiftt  I'niiis  {'ii\\rr.  M.  iii.  Mu-.  Hi^t    Nil  .  ill.  1^17.  i:;'J.  Isle  of  France. 

Antcunnriitf!  uiuriti iiis  HmiH-tt   '/.>>"\    l-'ur;i  .  III.  I'^J'^,  ;>7I.  |.l.  ".'.  lii:.  1.  Madagascar. 

t'lnmmcO X  ntnulntnK  K>i'<-ii\  ,v  '-'••■\]i-\,\    \"\.  lt"iii('-.  l'<'i*-..  In".,  pi.  :..  ti^'.  J.  I'^ll,  Sandwich  Islands. 

AnltHunrinK  fiilM   o-iK.  I'.l<«ki  r.  N.ii.   1  >•!-    N-<I.  lii'l  .  XVI.  ^v\^,  jm. 

Aiiltniftrins  lii'ii'  h„s.  (,\i]][\\ir.  <;.i  ,    MI    ]\>  >    ]^,\      Mii'l:i;:aM)ir' .  ( iiiiii  li<r.    Fin-lu'  <Ut  Siulseo,  V,  105.  taf.  CV,  fig.  B.  1876 

•  PnuiiK.tii.^aii.lui.l.  aii.l  llii.ihu:.   ,-:.i!i.K      .I.iik  iiiv.  Hull.  I '.  >.  FMi.  ( •..iinn..  X  XII.  llUfJ  (Sept.  2^,  1903).511  (Hoiio- 

lulin:  Siiy<lv  r.  i>]>.  <it.    .Ian    i'.'.  l'.*'!      '■  .7     If. 'ii< 'lulu  ■. 

436.   Antennarius  drombus  .Tnnlan  ^V  K\erniann.      IMate  64. 

Head  (to  end  <«i  ..jK-rtle  '_'.'»  in  Icnirth:  depth  1.7'>;  eye  5  in  hea<l;  snout  4;  wi<1th  of  mouth  2;  I). 
i-i-rj;  A.  7:   P.  iL':   V.  Tx 

l»ody  very  dee]',  <  < iiii|ire>.-««M  1.  l»;i<  k  elevated:  head  deeji.  with  blunt  couic  j>rofile  in  front,  some- 
what o)>li«pu*  alxive;  >n«'iii  lti(»a<l.  <»l»tu.>-<\  surface  uneven:  nmuth  broa<l,  large,  neiirly  vertiiral;  maxil- 
lary conceale-l  un<ler  -kin.  readiini:  l)el<tw  anterior  part  of  eye;  lij»s  fleshy;  teeth  in  jaws  minute,  in 
narn»w  bands:  teeth  mh  |«alatine-  rather  iarire,  sharp-pointed,  none  (»n  vomer;  tongue  broad,  thick; 
man<libie  laro:e,  wiih  lle>hy  kn«>l.  at  >yini»hysis,  proje«tin^';  nostrils  circular,  well  sejiarattHl,  with 
roun<le<l  fleshy  rim-:  inter<trltital  -pace  (  onvex,  rouL'hene<l:  top  of  head  with  rather  large  concave  pit; 
eye  high,  anterior:  l»ait  rathci-  -h'Tt,  «Mily  reaching:  a  little  beyond  tirst  spine,  with  flt»shy  t!aruncle  at 
extrennty;  d«»rsal  sjtines  >h-'rt.  iirsi  in-e.  r<-ui:h,  «lepre.<sible  in  i>it  on  top  of  head;  .«ectmd  dorsal  spine 
twice  length  of  tir-t,  e.jual  t<>  width  --t  nmuth,  depressihie,  and  united  with  skin  of  back  to  its  tip;  pos- 
teri<»r  dorsal  rays  l«»ni:est,  and  the  la-t,  like  that  «>f  anal,  united  to  caudal  jieiluncle  by  a  membrane; 
anal  similar,  rounded,  elongate.  I  •"»  in  head:  pectoral  broad;  ventral  small,  rounded;  caudal  {)ei1  uncle 
small,  conipres.«»ed,  its  depth  ecpial  to  intentrbital  spaci*;  l)ody  rather  rough,  muc*ous  i)ores  on  hea<l  and 
in  lateral  line  with  excrescence-:  side  of  body  with  many  p<jinte«l  cutaneous  Haps;  second  dorsal  spine 
and  tirst  dorsal  ray  very  rouirh.  also  with  cutaneous  flaps;  lateral  line  very  convex,  running  <lown 
towanl  middle  of  bas<-  of  anal. 

Color  in  alc<»hol,  pale  plumlH-ous  'jray,  more  or  less  sjxjtteil  or  mottleil  with  darker;  belly  and  lower 
surface  rather  i>ale.  the  sp«its  distinct:  fins  all  more  or  less  pale  with  dark  spots,  some  at  basal  portions 
of  ilorsal  and  anal  darker:  iris  blackish  w  ith  radiating  lini*s  oi  golden. 

The  alK)ve  des<Tiption  is  from  the  type.  No.  5()65'.^  L'.  S.  N.  M.  (field  No.  541),  taken  at  Waikiki, 
near  Honolulu. 

Another  example  (fiel«l  No.  5.'5ih  shows  some  differences:  Head  (to  end  of  opercle)  2.5  in  length; 
depth  1.7;  eye3  in  head;  maxillary  l.S;  width  of  mouth  1.7;  interorbital  3.7;  D.  i-i-12;  A.  7;  P.  12;  V.  5. 

Bixly  very  deep,  comj>res.s<*<l,  back  elevated;  head  deep,  gibl)ous,  with  blunt  conic  profile  in  front, 
somewhat  obli<|ue  above;  snr>ut  broad,  obtuse,  short,  surface  uneven;  mouth  lai^ge,  obliquely  vertit^al; 
maxillary  large,  rea<-hing  a  little  beyon«l  fn»nt  ix^rtion  tti  eye;  Wpe  fleshy;  teeth  in  jaws  minute,  sharp, 
in  iKinds;  teeth  on  roof  of  mouth  large,  sharp-jxiintcMl;  tongue  large,  broad,  thick;  mandible  large, 
with  knob  at  .symphysis,  pn»jecting;  nostrils  well  separate^l,  close  to  end  of  snout,  each  with  elevated 
fleshy  rims,  the  anterior  higher;  interorbital  space  broad,  elevated,  uneven;  top  of  head  with  rather 
large  pit;  eye  high,  anterior;  bait  short,  reaching  tip  of  first  dorsal  spine,  with  caruncle  at  extremity; 
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dorsal  spines  short,  depressible;  first  dorsal  spine  half  length  of  second,  free,  depres^^ihle  in  ]>it  (Mi  top 
of  hea<l;  second  dorsal  spine  large,  joined  by  skin  to  its  tip;  dorsal  rays  of  al>ont  eipial  lieijjht,  Heviiith 
1.8  in  head,  and  the  last,  like  lower  j)ortion  of  last  anal  ray,  adnate  to  caudal  iKMlnncle  by  a  nicnibrani-; 
anal  rounded;  caudal  elongate,  rounded;  pectoral  broa<l;  ventral  small;  body  rather  rough,  mucous 
j>ores  on  head  and  lateral  line  with  excrescences;  many  cutaneous  tiaps  along  the  lateral  line  and 
anterior  region  of  dorsal;  lateral  line  convex,  running  down  to  al)ove  middle  of  anal. 

Color  in  alcohol,  dark  gray-})rown;  edges  of  vertical  fins  whitish,  the  pale  border  rather  broad 
and  very  distinct  along  posterior,  dorsal,  anal,  and  caudal  rays;  side  with  ab<jut  (I  large  roun«l  !)la(kish 
spots;  caudal  with  some  pale  or  indistinct  mottlings;  peittoral  and  ventral  with  rather  broa<l  margins, 
median  portion  dusky;  iris  more  or  less  silvery. 

.1.  droHihiis  seems  most  nearly  relat^l  U:>  A.  nummifer  Cuvier  &  Valenciennes,  originally  di'scribe*! 
from  Malabar.  Probably  the  specimens  from  the  South  Seas  referred  to  the  latter  iM'long  rather 
to  A.  ilromlnui.  A.  ntumnifer  is  said  to  be  red  in  color  with  dark  spot^s  and,  ils  figured  l)y  Doctcir  Day, 
differs  in  several  respects  from  A.  drombus.  Both  the^e  species  differ  from  A.  anini(tr.<unii  and  its 
numerous  allies  or  variants  (A.  nigevj  A.  leprosun,  A.  nihrofmtnjuif  and  .1.  itamirirtihsis  from  Hawaii)  in 
the  shortness  of  the  first  dorsal  spine  or  fishing  rod.  This  is  scarcely  longer  than  the  secon<l  spine 
in  A.  dronihus,  but  in  A.  rontmtrsijiiii  it  is  twice  as  long. 

Our  collections  contain  but  2  examples  of  this  s|)ecies,  the  type,  No.  5(X)')9,  U.  S.  N.  M.  (field  No. 
541),  and  cotyi)e.  No.  7472,  Stanford  Univ.  Mus.  (field  No.  5.39),  both  taken  on  the  reef  at  Waikiki, 
near  Honolulu.     This  s|)ecies  is  also  known  from  Samoa,  where  it  was  obtaine<l  by  J«)rdan  and  Kellogg. 

AiUniruirituf  drombui  JoTd&u  &  Everniann,  Bull.  U.  S.  Fish  Coram.,  XXII.  1902  (April  11.  19U3),  207.  Honolulu. 

437.  Antennaxius  duescus  Snyder.     Plate  (>5,  fig.  2. 

Head,  body,  and  fins,  except  the  edges  of  the  latter,  covered  with  bifid  and  trifid  prickles;  small 
dermal  filaments  scattereil  here  ami  there,  a  conspicuous  one,  somewhat  longer  than  diametiT  of  ryo, 
above  and  a  little  Ix^hind  base  of  i)ectoral;  gill-oi)ening  small,  circtilar,  loiated  far  back,  half  way 
l)etween  axil  of  ptH'toral  an<l  anal  opening;  **bait"  slender  and  hair-like,  the  length  ecpial  to  depth  of 
cau<lal  peduncle,  the  fieshy  tip  a  fiat,  folded  membrane  with  minute  tentacles;  first  dorsal  spine  scati'd 
close  to  "bait,"  slender,  without  a  membrane,  its  shaft  coveri'd  with  minute  grannies,  the  tip  with  a 
small,  fieshy  knob,  slightly  shorter  than  the  **bait,"  nottpiite  reaching  base  of  secon<l  when  depress<'d; 
second  spine  strong,  curveil  backward,  its  length  e4]ual  to  distance  betw^vn  gill-o})ening  an<l  antis, 
capable  of  free  movement  up  to  a  vertical  {K>sition,  the  posterior  mendjrane  ileshy;  dorsal  rays  12,  ihi' 
highest  contained  3  times  in  base  of  fin;  fin  extending  far  posteriorly,  the  length  of  the  free  caudal 
petluncle  equal  to  diameter  of  pupil;  anal  rays  7,  equal  in  length  to  those  of  the  dorsal;  caudal  roundi'd 
|H)stcriorly,  its  length  contained  3.5  times  in  head  and  In^ly. 

Color  in  spirits,  pale  brick  re^l,  the  dorsal,  anal,  and  caudal  darker  on  the  edges;  rayed  portittn 
of  pectorals  and  ventrals  gray  l)elow,  dusky  alx)ve;  head  and  body  sparsely  clouded  and  spotted  with 
dusky  ami  gray;  a  large,  irregular  crossbaml  on  chin,  extending  upward  a  little  beyond  month;  a 
<Uisky  clotid  al)ove  [lectoral;  a  large,  gray  spot,  bordere<l  with  dusky,  on  the  head  between  snout  and 
i)ectoral;  a  small,  ocellated  gray  spot  below  the  latter,  and  a  similar  one  on  Ixidy  midway  bi'tween 
gill-oi)ening  and  dorsal  fin;  caudal  peduncle  with  a  narrow,  vertical,  gray  band  lK)rdere<l  with  dusky; 
mouth  inunaculate  within;  prickles  white. 

In  life,  purplish  lilac  throughout  (the  color  of  the  algae  brought  up  in  the  trawl),  save  for  a  few 
pinkish  spots  and  the  tips  of  |>ectoral8  and  ventrals,  which  were  whitish. 

Descril)e<l  from  type,  No.  50884,  U.  S.  Nat.  Mus.,  1.8  inches  long.  A  smaller  siK'cimen,  0.75  of  an 
inch  long,  cotyf>e,  No.  7786,  Stanford  Univ.  Mus.,  differs  from  ty[)e  only  in  size;  in  life  it  was  light 
bronze  colored  on  uj)per  parts,  yellowish  bronze  below,  a  wide  pinkish  crescent  on  upper  pail  of 
operdes.  Station  3872,  betweim  Maui  and  Lanai,  dei)th  32  to  43  fathoms.  Another  sj)ecimen,  0.75  oi  an 
inch  long,  is  from  station  4128,  vicinity  of  Kauai,  depth  75  fathoms;  the  bo<ly  is  l)rownish  black  cxrijit 
on  the  najK',  where  there  is  a  small  cloud  of  reddish  color;  fins  narrowly  edged  with  red. 

The  species  is  distinguished  by  the  following  set  of  characters:  First  and  second  dorsal  spines  with 
thickened  fleshy  tips;  dorsal  and  anal  extending  far  posteriorly,  length  of  free  caudal  pedniide  ('<|ual 
to  diameter  of  puj)il;  gill-opening  located  midway  between  axil  of  pectoral  and  the  anal  optnini:. 

Ayitofinarins  (fiutfcns  Snyder,  Bull.  U.  S.  Fish  Comm..  XXII,  1902  (Jan.  19.  1904),  537,  pi.  13,  fig.  24.  Albatross  Station  3872, 
between  Maui  and  Lanai. 


2.    tNTENKARIU; 


DUESCUS    SNYOeft. 
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438.  Antennarius  nexilis  Snyder.     Plate  65,  fig.  1. 

"  Bait "  short,  efjual  in  len^^tli  to  lonjiitndinal  <Hanit*ter  of  eye,  the  fieshy  tentacle  half  as  long  as 
the  roil,  with  7  tilanients.  First  spine  curved  })arkward,  it*<  length  equal  to  1.5  timen  the  longitudinal 
diameter  of  eye;  when  depresseil,  the  tip  not  reaching'  over  half  way  l)etween  its  hase  and  the  l>ase  of 
gieeond  .spine,  n<»  membrane  ronnectiuy:  posterior  part  of  spine  with  the  head;  se(X)nd  dorsal  spine  e(jual 
in  length  to  distance  between  its  base  and  tip  of  snout,  very  closely  bound  down  throughout  its  length 
to  the  back,  the  tip  with  a  movable  joint:  s«.ft  dorsal  with  12  rays,  the  middle  ones  equal  in  height 
to  distance  l)etwt»en  tip  of  snout  and  base  of  third  spine;  tin  extending  posteriorly  to  bases  of  caudal 
rays;  anal  rays  7,  e<|ual  in  len^'tb  to  the  dorsal  rays;  edge  of  tin  rounded,  extending  posteriorly  as 
far  a<  the  dorsal;  caudal  rounder!  posteriorly,  :\.n  in  the  length;  j>ectoral  rays  12. 

Body  an<l  tins  covennl  with  «:ranulos  and  prickhs,  the  latter  usually  bitid  or  trifid,  many  of  them 
having  fleshy  tentacles;  a  lateral  line  of  po ns  l>eirins  on  snout,  passes  over  eye,  curves  downwanl  to 
a  level  with  lower  margin  of  eye.  exten«ls  l»a<k\vanl  to  a  point  Inflow  l)ase  of  second  or  third  dorsal 
ray,  then  VkmuIs  downward  and  backward  t<»  a  point  alnive  the  origin  of  anal,  from  which  it  runs 
l)ackward  to  lower  ed^'e  «»f  l»as«' of  caudal:  another  line  of  conspicuous  jKjres  extends  from  the  chin 
downward,  curving  far  below  ilie  mouili,  tin  n  upward,  joinini:  the  lateral  line  behind  the  eye;  other 
large  jm)R»s  are  pres<.*nt  on  the  chin  and  liead. 

(\»l<>r  gray,  with  duk-y  -[M.t-  and  cl..u.l-.  lar-je  and  cln>t-  toL'cther  on  the  <lorsal  parts  of  body;  eye 
with  radiatinir  dark  and  lijiit  .  j.-hnat.  -pot.-:  a  larjc,  irreirular,  reddish  orange  spot  on  thenajje;  a  few 
small  s|M.»ts  of  same  color  «>n  -n-ut  .in-l  face:  lin- cl<»>ely  covered  with  black  sjMjts  a  little  larger  than 
the  pupil,  the  nuiubraiic-  ..!  tin  iln-  u.ar  ili»ir  »  djt-  white:  j^ectorals  an«l  ventrals  white  and  almost 
without  spots  «>n  \ciitral  -i'lr-:   in-i-l'-  "f  ini.uth  witlmut  dark  «-<>|(>r. 

The  descrij.ti.-n  i-  fi-.m  il,,  T\p.-,  .\...  r.oss;;.  ('.  s.  Nat.  Mus.,  taken  at  Honolulu.  In  another 
example,  cotype,  77.".">.  >taiii"i!  I  ii;\.  ^!u-..  the  upprr  part>  of  the  head  an<l  body  are  almost  covere<l 
with  reddish  clou<i>.  the  tint  tn't.   i:ii.  i.-.  aiit«rioj  1\ .      I-'ir-t -pine  l.M.*>  times  as  long  as  diameter  of  eye. 

Aitt'  niKirin.^  n<j-il'>  Miy.b  i.  I'.ml.  I"    -    I  >;    <  .■:i.;;i  .  X  X  1 1 .  I'.^L'  ■  laii    !'.».  I'AU  .  '<\1 ,  pi.  18.  ti^.  23,  Honolulu. 

Genus  266.     CHAUNAX  Lowe. 

Hi'ad  very  lar-jc,  <l.-|.re>-<«l  ciihoi.l:  mouth  larire,  sub\t'rtical,  jaws  and  palate  with  bands  of  small 
teeth;  skin  with  -mall.  -Iiirp  -jiiic-;  -j.iuou-  dorsal  riMhiced  to  a  small  tentacle  aliove  the  snout, 
retractile  into  a  u'ro(.\  <■;  -..it  .loi-al  mo. 1. rate,  low:  anal  sh«»rt:  ventrals  small;  gilLs  2J;  no  pseudo- 
branchi.-e;  nincif<rou-  »  haiihcl-  \»ry  cji-pjcuou-:  lateral  line  ])ronunent,  undulate;  another  series  of 
mucuons  tubes  extcn.liuj  fioin  1-  w .  i  jaw  -  i- .  axil,  and  -till  anotlu-r  backward  from  snout  ami  maxillary 
to  a  point  behind  e\t  .  wlur.-  it  era-.  -.  uiiitinj  with  a  \*'rtical  line  which  extends  from  the  lateral  line 
to  the  lower  Yuw:  tli«'>e  line-  ihu-  in<  lo-c  a  'luadrali- area  on  the  clu^*k;  gill-oi)euings  small,  well 
lHdHn4l  pectoral  under  front  of  M.ft  .loi-al. 

The  single  Hawaiian  -pcci,-  of  thi-  .rcnu-  is  fully  described  in  Section  II. 

C'/ja«««j"  I»\vl'.  Trail-.  Z'M.l.  XM-    L..11.I.    ill    >i'..  :;.;'•    ,,;.'-/>•. 

FamilN  CVllI.  CKKATllD.^.— The  Sea-Devils. 

llea<l  and  luxly  compressed:  m<»uth  terminal,  more  or  less  oblique;  giU-oi>ening8  small,  in  the 
lower  part  of  the  axils:  no  )>seudol.iancliia  :  -pinons  <lorsal  represented  by  one  or  more  tentacles; 
|K'ctoral  niemlH^rs  n<>t  ^iniculatiMl,  with  short  pseudobrachia  and  3  actinosts;  no  ventral  fins;  fishes 
of  the  oi)en  seas,  usually  inhabiting  consi<lerable  «lepths;  uniform  blackish  in  color. 

The  single  Hawaiian  genus  and  species  of  this  fannly  are  fully  described  in  Section  II. 

Family  CIX.  OCCOCEPHALID.-E.— The  Bat-Fishes. 

Head  very  broad  and  depressed,  the  snout  more  or  less  elevated,  the  trunk  short  and  slender. 
Mouth  not  large,  subterminal  or  inferior,  the  lower  jaw  included;  teeth  villiform  or  cardiform.  Gill- 
<^l»enings  N-Vry  small,  above  and  behind  the  axils  of  the  pectoral  fins.  Body  and  head  covered  with 
lM)ny  tu}x*rcles  or  spines.  Spinous  dorsal  re<luce<l  to  a  small  rostral  tentacle,  which  is  retractile  into  a 
cavity  under  a  prominent  process  un  the  forehead;  in  one  genus  the  rostral  tentacle  is  obsolete;  soft 
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iloreai  anil  anal  liiis  small  ami  short;  veiitraln  well  ilevelo|«.ii;  pet^iiral  linn  wdl  iWvelufHil,  the 
strongly  annlol,  with  long  jiHeiiilobrachia  ami  3  ai'tinijstn.  ItmnchioslcKulu  ■'>,  no  [wwi.lobrjiirhiii 
a.  [ILsk  with  Ihp  fruninl  n-Rluii  vi(:vHU.i1.  aiul  tlie  xnoui  morv  or  lew  pruducud  forwnnl;  iht  tail  siiiui;  citl.lis  Inti-nil: 

lui.  Dink  will!  [hv  fnmiHl  region  dctnvNuil.  not  vli;vii(i.il  abiire  liiv  ival:  cyok  partly  Huperliir:  uiuiit  riiiiricli-'l,  nbf 
Iront;  (all  alfnili-r. 

c.  OiKk mibcireiilar;  gills  aj;  muiiih  rallier  lll^{^^  aiibvi-rtk-al;  priuklenmilivr  miviik H<U.<«i:.a. 

re,  l>iBk  suWriangular;  Kills 'J;  [irii^kluii  very  nlrong Dibmmiiii'. 

OauoiSST.  MALTHOPIU  Aleook. 
Resenihling  <h}'i>ctphiUiig,  hul  havinji  only  2  ((ills  on  each  ciile  insUjail  of  2.5.     |Gooili?  A  Ik-ai 
JfoaA^jMiiAlccick.  Ann.  A.Mai;.  Sal.  Ilinl.  1N)1.'J«  (Juftiigi. 

439.  lIalthopaUmitrig«r  Uill>vrt  .JcC'raiiii-r.     Fig.  2'Jll. 

Brand] ioeteeals  4;  D.  i,  4  or  5;  .A.  4;  [>.  14;  V.  i,  5;  [torm  of  lateral  lino  Iwliiml  ilixk  !l. 

Disk  atninnly  deprvssed,  triangular,  ita  ^reat**!  wiiUh  (excluHivu  of  tli*-  jBieturior  liiUTal  [>i 
tionM)  1.66  iti  leiiglh  i.f  Ixxly  cxi-lusivx'ofi'auiUI,  its  ibptli  al»nit  4;  IxHly  lifhin.l  .iisk  tu[H.'riiig  n 
uniformly;  liody  nearly  everywhere  otverwi  with  raiiially  Hiriated  tul-ertuUir  jilulef;  pilar  ri'giui 


branch ioflt^nil  membrantH'  nuked;  vent  in  eentvr  of  a  nakeil,  Huinewhat  elliptical  Inuiin  surronniliHl  liy 
a  riilgo  of  tiiln'rclvx;  a  ehallow  |iit  liehind  base  of  ventrols;  heail  vertical  in  front;  thv  Icnlai'iilur  |>it 
trian)[alar,  higher  than  wide,  itx  upjier  angle  on  level  witli  ujiper  eilge  uf  |iu|iil,  the  pit  eiirTnoiiiitol  l<y 
a  large  conical  median  tulH-rcle  i)n)jectinK  upward  and  slightly  forwani,  the  length  uliout  '1  in  orhil; 
ati.>a(^h  iiide  of  thia  tulwrclea  smaller  one  |>rojecting  upward  and  outward;  the  club-Hhai>ed  tentacle 
when  extended  nut  iiuite  reaching  frunt  of  upfter  jaw;  eyeti  large,  tliu  orbits  sirongly  convergcnl,  ilii^- 
tani-e  lietwecn  their  anterior  edges  2.6  in  iliftance  between  their  poeterior  eilgew;  month  wimew  hat 
obliijiie;  banile  of  very  minut«  teetli  on  jaws,  vimier,  and  palatines;  width  iif  month  and  dianx'ter  of 
orbit  aliout  cqiiul;  gills  2  on  eaeh  side,  only  a  narrow  membrane  on  lir«t  an^h;  gillrakors  minute;  fii1>- 
opercular  spine  Hat,  lung,  extending  lalemlly  and  anncd  at  tip  with  '1  to  5  small  Kpinelet^;  pectiirul 
aliout  4.5  in  length  of  lK>dy,  the  rave  very  close-wt;  ventrnle  aliout  7  and  ciuidal  6  in  lenglli  of  IhhIv; 
vertical  flnu  weak.  Color  in  alcohol,  iHMly  and  all  the  fine  pale  yellowish;  |>erituneum  dusky.  In 
water  of  moderate  depths  aliout  the  Hawaiian  lalanda. 

Xalthai^ii  milrit^r  Gllberl  it  Cnraer.  Pn».  U.  8,  Nat.  Muit.  XIX,  ISW  (Feb.  6,  1»T).  tM,  pi.  XLVui,  lifts.  1,  ■!.  AllNilms- 
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Oesiit  268.  HALXETTTSA  Cnyier  ft  YalenciexiBei. 

Head  very  larf^,  broad,  depreHHtul,  its  outlino  nearly  cin-iilar;  deft  of  mouth  wide,  horizontal; 
jaws  with  pniall  caniifonn  teeth;  no  teeth  on  vomer  or  j^alatinen;  t»kin  everywhere  covere<l  with  nmall 
gt-eliate  Fpinca;  forehead  with  a  transverse  bony  ridge,  InMieath  which  is  a  tentacle,  retractile  into  a 
«ivity,  the  only  rudiment  of  the  spinous  dorsal  tin;  soft  dorsal  and  anal  very  short,  far  Ijack;  gills  2J, 
t he  anterior  pill-arch  without  lamina*.     Hranchi<)stejrals  n;  vertehne  17.     Pacific  Ocean. 

The  single  Hawaiian  species  of  this  genus  is  fully  des<"ri!)e<l  in  Section  II. 

Unlienltpa  CuvicT  &  Valenciennes.  Hist.  Nat.  P<»iv»;.,  XII.  4.V>,  WIT  {sttUafm'). 

OenuB  269.  DIBRANCHTJS  Petere. 

Head  merged  in  Ixxly,  very  large,  much  depres.«e«l,  forming  a  broadly  ovate  disk,  with  margin 
laterally  prolonged;  cranial  ]K>rtioii  not  elevate<l;  the  interorhitnl  area  low,  narrow,  with  orbits  partly 
su|)erior;  supraoral  cavity  large,  protecti^il  a)M)ve  l)y  a  transverse  bony  ri<lge;  mouth  tenninal,  hori- 
zontal, >%ide;  lower  jaw  convex;  teith  in  eardiform  ban«ls,  none  on  vomer  or  palatines;  gills  2,  no  gill- 
rakers,  gill-of^enings  small,  anterior  to  pectorals;  rostral  tentacle  retractile,  trilobate  at  tip;  skin  with 
numerous  strong  stellate  spines  above  antl  below,  thos4'  at  manjiiis  of  disk  esi)ecially  strong,  3-pointed. 
Histinguisheil  from  relatt^Ml  genera  by  the  reduction  of  the  gills  to  2  pairs. 

The  2  Hawaiian  speci«*s  ni  this  L'cnns  arc  fully  dcscril»c<l  in  S<-ction  II. 

IHbranchus  Peters.  MonatslKT.  Ki>n.  Ak.  Wi.s>.  Hcrlin,  lh76,  I'M)  (atl(tJitiriu<). 


LNTRODUCTIOX  OF  ADDITIONAL  SPECIES. 

The  fresh  waters  of  the  Hawaiian  Islands  arc  too  limited  to  justify  extensive 
experiments  in  acclimatization.  The  streams  are  necessarily  short,  and  during  the 
rainy  season  thev  become  rairintf  torrents,  wliile  in  the  dry  season  thev  are  either 
totally  dry  or  els(»  a  series  of  stairiiant  pools.  The  princii)al  streams  are  on  Kauai, 
Oahu,  and  Hawaii.  Tlie  only  nati\e  tislies  in  tlie  streams  are  species  of  gobies, 
known  collectively  as  oopu.  w  hicli  lia\  (^  soinc'  value  as  food,  hut  which  are  not  highly 
esteemed.     Opae,  or  slirinip.  are  aUo  abundant. 

The  waters  anion<jf  and  adjacent  to  the  inlands  teem  with  tishes  and  other  deni- 
zens of  the  sea,  howeviM*.  but  in  --pite  of  tlii^  fact  nuuKM-ous  efforts  have  been  made 
to  introduce  additional  spicio. 

Black  l/ass.  —  I)ui-ini:'  the  >nimnei-  of  l.st»7  a  inunber  of  tlie  citizens  of  Hilo  pro- 
cured a  shipnientof  black  ba-«^  from  the  (alifornia  Fish  Conunission.  InOctober90 
of  them  (about  <>  inelies  in  leuL^tln  were  shipped  from  San  Fiancisco  on  a  sailing p>acket, 
and  55  were  livinjx  when  tlu'  \('<>el  arrivcHl  at  Hilo.  Throutifh  some  oversight  they 
remained  on  board  se\(M'al  day^.  ".4  of  them  dy ine-  in  the  meantime.  The  remaining 
21  were  at  last  jdanted  in  tiu'  Wailnke  River  near  Rainbow  Falls,  but  the  next  da}' 
there  was  a  heavy  fre>het  in  the  ii\(M".  and  as  the  fish  were  never  seen  again  it  is 
supposed  they  were  unable  to  resi>t  thr'  torrent  and  were  swept  out  to  sea  and 
destroyed. 

The  large-mouthed  blmk  bas^  would  probably  thrive  in  the  fresh-water  ponds, 
and  as  these  waters  are  tilled  with  >hrimp  there  would  be  an  abundant  food  supply  for 
them,  and  th(»  temperature  and  other  conditions  would  se(Mn  to  be  fairl}*  favorable. 

Carj>  {(.'///f/  /'/f'f.s  r,f/j>,'f>)  ucrr^  introrhiced  some  years  ago,  and  are  now  found  on 
the  islands  of  Maui  and  Kauai.  On  the  former  they  are  quite  common  in  the  irri- 
gation reservoiis  and  ditchcv--  neai  \\'ailuk(\  where  they  were  first  planted,  but  are 
not  often  sold,  as  owin^r  to  their  muddy  flavor  they  are  |X)pular  onl}'  with  the  Jap- 
anese and  Chinese,  who  catch  and  eat  them.  On  Kauai  they  are  found  in  irrigation 
ditches  and  in  a  few  of  the  fish  poiids,  and  are  sold  })rincipally  to  the  Japanese  and 
Chinese. 

0(f-p's/i, — A}>out  10  years  ago  the  late  Charles  Arnold,  of  Hilo,  introduced  the 
common  bullhead  (^/y/r/^z/v^v  ;;<////A/.s//.s),  which  he  secured  from  California  and  placed 
in  various  ponds  near  Hilo.  but  none  has  ever  been  seen  since.  Another  species  of 
cattish  ((Jarlas  iiuujur)  was  introduced  from  China  a  few  ^^e^irs  ago  and  is  now  occa- 
sionally found  in  the  fresh  waters  near  Honolulu. 

Chfua-fish  (Ophlctphalfix  striatns).  -Y\\\^  species,  brought  by  the  Chinese  from 
China,  is  now  fairly  common  in  the  vicinity  of  Honolulu.  It  is  commonly  found  in 
the  irrigation  ditches  and  fresh-water  ponds  and  generally  sold  alive  to  the  Chinese. 
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Of*/d-fis/i  {Oaraashifi  nnratu4^), — Tliese  fish  were  introduced  originally  from  C'hiiuk, 
but  there  is  no  record  as  to  the  date.  As  early  as  1867  shi[)nients  were  Iumu*^  made 
to  San  Franeiseo.  They  are  raised  principalh'  in  the  irrigation  diteh(»s  around  Hono- 
lulu, but  a  f(*w  are  also  found  on  the  larjjfer  of  the  other  islands,  esiHH'ially  on  Maui, 
near  Wailuke.  Thev  are  sold  aliv^e  in  the  market,  and  are  eaten  mainly  by  the  Chinese 
and  Japanese. 

Sahmm. — In  1S7()  some  sjilmon  and  trout  eggs  w?re  sent  to  Honolulu  ]>y  the 
California  Fish  Commission  in  exchange  for  KK)  awas,  which  it  wiis  designed  to  plant 
in  (California  waters.     There  is  no  record  of  the  outcome  of  the  experiment. 

Troitf, — The  first  atti>mpt  to  introduce  trout  was  that  aboye  mentioned,  in  1S7«». 
In  1894  a  consignment  of  1,000  brook  trout  {SalveJ !nu^^ /out hial Is)  was  secured  from 
the  California  Fish  Conunission  and  planted  in  Waimea  Riyer,  on  Kauai,  but  the  fish 
were  soon  lost  sight  of.  Similarly,  nothing  W5is  eyer  seen  or  heard  of  a  dozen  trout 
brought  to  Hilo  in  189(>  and  planted  in  Wailuke  Riyer  near  Rainbow  Falls.  As  the 
streams  either  dry  up  entireh^  in  the  dry  season,  or  become  mere  pools,  in  which  the 
water  get*s  yery  w^arm,  they  are  not  suited  to  trout,  which  recpiire  pure,  cold  water. 

Fkkjx, — The  date  of  the  introduction  of  frogs  is  uncertain,  but  it  is  known  that 
some  were  brought  to  the  islands  preyious  to  18f)7.  During  that  year  a  shipm(»nt 
from  California  was  placed  in  the- fresh  waters  around  Hcmolulu.  In  the*  Honolulu 
Pacific  Conunercial  Adyertiser,  under  date  of  September  4,  1SG9,  appeared  the 
following  item: 

Mr.  C.  P.  Wanl  haa  imported  a  few  frojjjs  and  placwl  them  in  a  j>ond  at  "Sunny  South,"  his  <'oun 
try  residenct*  at  Pawaa   [Oahu].     Some  years  pim-e  the  ajjricultural  society  intnMhictHl  some,  wliich 
were  plactMl  in  t^iro  pati*hes  n(»ar  Dr.  HilIehrand*H  rt»><i<lenw,  and  8(K)n  di8aj)j>eariHl — sui)|h>s(m1  to  have 
lH»en  killeil  hy  the  ratfl. 

In  OctolK>r,  1879,  a  shipment  of  (>  dozen  frogs,  brought  from  Contra  C\)st4i 
County,  Cal.,  in  a  barrel  with  a  little  water,  was  landed  at  Hilo.  The  frogs  were  of 
two  varieties,  one  dai'k  green  and  the  other  mottled,  and  w(»re  planted  in  yarious 
plax^es  arourd  Hilo,  where  they  soon  l)ecame  abundant.  In  190<»  a  few  were  taken  for 
market,  and  the  following  year  a  few  were  shipped  to  Honolulu.  It  is  probabU*  that 
catching  them  for  market  will  soon  proye  remuneratiye. 

Frogs  were  soon  introduced  on  most  of  the  other  islands,  and  are  said  to  have 
greatl}'  assisted  in  the  decrease  of  sickness  among  the  numerous  herds  of  cattle, 
I)articularly  on  Kauai,  by  keeping  stagnant  pools  clean  and  editing  the  Huke  {Faaclfthi 
hijHitica)^  a  worm  which  infests  the  grass  and  slime  in  and  around  the  pools.  Cattle* 
and  sheep  eating  the  grass  swallow  the  fluke,  which  works  its  way  into  the  liver, 
sometimes  killing  the  animal.  Frogs  have  also  assisted  materially  in  thinning  out 
some  of  the  noxious  insects. 

Terrapin, — A  species  of  termpin  was  introduced  by  the  late  Charles  Arnold,  of 
Hilo,  about  1890.  Several  individuals  have  been  caught  since,  but  nothing  has  been 
seen  or  heard  of  any  during  the  last  few  years. 

Oysters, — Although  it  had  been  transplanted  to  the  Pacific  coast,  it  was  not  at 
first  supposed  that  the  eastern  oyster  would  stand  transportation  as  far  as  Honolulu. 
An  attempt  was  apparently  made  in  1871,  but  without  any  imiwitant  results. 

In  1S83  Mr.  Allan  Herbert,  of  Honolulu,  purchased  8(M)  ea.stern  oysters  at  San 
Fmncisco  and  planted  them  at  Kalihi,  but  a  heavy  freshet  from  the  stream  <'oyered 
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^theiii  up.     Again,  in   1S93,  the  matter  was  taken   up  by  Hon.  John  F.  Colburn,  of 
Honolulu,  who  writes  as  follows  re*^arclin<i;  his  experiments: 

In  the  month  of  October,  1893,  I  im|M)rU'<l  from  Mr.  M.  B.  Moraghan,  of  San  Francisco,  three 
fasefi  of  oysterH  for  the  purpose  of  planting;.  Two  «»f  the  cases  contHine<l  alx>ut  1,000  Eastern  trans- 
plan  teil,  ami  one  case  con ta.ine<l  about  :^,(K)C)  nf  the  native  CaUfornia.  They  were  brought  down  on 
the  steamship  AuMrnlia,  in  the  ice  house,  and  arrive<i  in  apparently  g<>o<l  order.  I  at  om^  had  them 
remove<l  to  my  pond  at  Manana  P^va,  and  planted  in  a  depth  ranging  from  1  foot  to  2  feet  of  water. 

Some  three  months  after  I  made  a  thoroutrh  search  of  the  different  places  where  I  had  planted 
oysters,  an< I  found  that  the  native  California  were  all  dead,  and  of  the  P^ntern  transplanted  about  50 
|>er  cent  were  still  living,  though  considerably  sunk  int«»  the  soft  n)ud  at  the  l)ottom  of  the  pond.  I 
had  these  taken  up  and  put  down  again,  and  siuiie  time  months  afterwanls  I  examined  them  again 
and  found  thev  hail  started  to  gn)w:  the  new  shell  forming  w:is  easilv  noticeahle.  I  continued  mv 
prai'tice  of  Utking  them  up  at  different  iiitrrvals  cf  time  until  the  early  part  of  1895,  when  I  was  so 
elate<lwith  the  pro.«f»ect  of  mysuccess  that  I  ma<le  arrariiremeiits  w  ith  Mr.  Moraghan  to* send  me  down 
more  Eastern  transplanteii,  with  two  nhjr<t^  in  vi«*w  :  \  i  j  To  have  fresh  eastern  oysters  to  supply  the 
oyster  eaters  of  our  city,  and  '  L*  i  to  ha\f  them  an-wer  t"«»r  the  j.iirpnse  nf  seed  for  propagating. 

I  irn|K)rte<l  .*i8,Hl4  from  San  Fran«is(M  l»y  the  st«am>hi|t  A".-<frnli'i,  having  them  come  in  fivediffer- 
ent  trij)s  of  the  ves.st*l.  About  two-thinls  wire  )»r«»n.:ht  down  <»n  the  open  <leck  in  boxes,  and  were 
wet  down  every  morning  w  hen  decks  w.re  Ivinvr  wa>h«'l  dow  n.  The  balance  came  in  the  ice  house. 
With  the  former  way  my  |n>s  was  m<.rr  in  mimbtT,  but  the  latt«r  wa\'  was  the  most  expensive.  On 
deck  I  cou hi  get  the  oyster-  landed  t.-r  about  '^Ht  a  t«tn  m^■a^nt^•ment.  but  through  the  ice  house  the 
charges  were  5  cents  a  jM.und  i<-r  !i«it:ht. 

As  fast  as  the  ovsters  w<mi|<1  arrive  1  w-niM  lia\eiheni  sent  down  to  mv  pond  and  laid  out.  In  a 
month  or  so  afterwanls  they  Wdiil'l  -j' t  \.ry  thin  an<l  i>e  unlit  f<>r  the  market.  However,  I  allowe<l 
them  to  recuj>erate  by  L'ettin;:  a<<liiiiateil  t<.  ihe  condition.-  nf  my  jxind  as  well  as  to  the  foo<l. 

In  the  latter  part  of  JS!*,')  I  (lise<»\<red  \  oiniir  nyster>  (•lin;:iiiL'  lost<»nesand  (lea<l  oyster  shells.  I 
have  wat<'hed  them  very  carefully,  and  at  different  intervals  of  this  year  I  have  found  more  young 
ones.  Of  cour>e.  the  yoiniL'  are  n-a  a-  many  as  I  would  like  t«»  see,  still  I  trust  that  in  time  I  will 
be  able  to  Iwjast  of  a  bed  of  Hawaiian  <'y>iers  reared  from  the  seecl  of  the  American  eastern  oyster. 
From  thosi' J  have  imported  1  am  in  a  iM.>iti..n  t<»  furnish  to  those  «lesiring  oysters  a  mess  of  them  fresh 
from  the  water.  The  last  lot  lias  Inen  n^w  about  eiirhii'en  months  in  my  p<jnd,  and  are  in  fine  and 
fat  condition,  having'  ltow  n  twice  their  oriL'inal  >i/e. 

Fresh  sea  water  eniptie^  into  my  li-h  p'.ud  throutrh  Liates,  and  a  large  spring  of  fresh  water  also 
runs  into  it,  thereby  makimr  the  water  a  bttle  brackish." 

Durintr  the  hi>t  U'w  ycais  \  tMv  -little  attention  has  })oen  paid  to  the  l>ed8,  and 
there  are  but  few  ()y>ters  left  on  them  now.  bnt  in  li^nl  there  was  considerable  agita- 
tion of  the  subject  of  oystiT  plantino-  union^-  some  of  the  leading  white  and  native 
citizens,  with  the  prospect  that  the  itidiistry  wonUl  be  taken  up  and  established  on  a 
payinj^  basis. 

DESCRIPTIONS    OF    PRINCIPAL    INTRODUCED    SPECIES. 

Order  NEMATOGNATHI.— The  Catfishes. 

Parietals  and  supnioceipital  eonthient;  4  anterior  vertebne  ((M^sirteil,  and  with  ossicula  auditus  or 
wel)erian  apparatus;  no  niesopteryginm;  basis  cranii  and  pterotie  hone  siniide;  no  coronoid  bone; 
third  superior  pharyngeal  Iwine  wanting,  or  small  and  resting  on  the  fourth;  second  directed  back- 
ward; 1  or  2  pairs  of  l^asal  hran»hihyals;  2  pairs  of  branchihyals;  sul>oj)ereuhnn  wanting,  or  modified 
into  tiie  upi)ermost  hnineliiostegal;  mes(>eoracoid  present;  premaxillary  forming  border  of  mouth 
a}x)ve,  except  in  one  family,  I)iplomysti«la-,  in  w  hich  the  maxillaries  also  l>ear  teeth;  interclavicals 
present;  no  scales;  skin  nake<l  or  with  l)ony  plates. 


'iKt*|M»rt  on  tlio  W4»rk  of  the  Steamer  AUxUroni'.  I»y  Lirut.  Coin.  J.  F.  M<i«er,  V.  S,  N.    Report  of  Commissioner  of  Fiah 
and  Fbherieu  for  1S»7. 

F.  C.  B.  19aj— 34 
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**Thi5  division  is  the  nearest  ally  to  the  stnr^oonH  (Chondrostei)  amonj?  Physostonions  lislu's,  and 
I  imagine  tliat  future  discoveries  will  j)r()ve  that  it  has  ])een  derived  from  that  division  !)y  di'scent. 
In  the  same  way  the  Isospondylous  fishes  are  nearest  the  Haleeomorphi,  and  have  prolmhly  descfiided 
from  some  Crossopterygian,  near  the  Ilaplistia,  through  that  order.  The  afhnity  <»f  the  catlishfs  to 
the  sturjjeons  is  seen  in  the  absence  of  symplectic,  the  rudimentary  maxillary  hone,  and,  as  oljservi^l 
by  Parker,  in  the  interclavicles.     There  is  a  sui>erticial  n*st^'nd)lanc(»  in  the  dermal  bones."     (Cope.) 

This  group  comprises  the  SUurid:e  and  their  relatives,  now  divided  into  several  families  by  Dr. 
(Jill. 

Two  families  are  represented  among  the  species  introduce<l  in  Hawaiian  wat<»rs-. 

a.  Dorsivl  ftnrl  anal  tins  elongate;  each  of  many  rays ( 'UiriiiUr.  p.  .'.:y) 

aa.  Dorsal  and  anal  fins  much  shorter,  the  former  usually  «>f  fewer  than  10  rays sihnhln .  \k  .'»:U 

Family  CLAK1II).£. 

Body  oblong  or  elongate,  and  nakeil;  head  depressed,  furnished  with  long  barbels;  month  termi- 
nal, teeth  viliiform  or  grantilar;  ImmIv  naked;  oiktcIc  present;  dorsid  and  anal  nearly  coextcnsi\i' 
'  with  the  caudal  portion  of  the  vert^'bral  column;  gill-mendjranes  not  conHuent  with  the  skin  <»f  tiu* 
isthmus,  remaining  separate  to  the  chin;  dorsal  fin  uniforndy  compose<l  of  feeble  niys,  or  lis  post»'rior 
portion  modified  into  an  adiixist^  fin;  intestine  short,  arranged  in  longitudinal  folds,  ('onlineil  to 
tropical  Africa,  Asia,  and  the  East  Indies. 

Oenut  CLARIA8  (Oronow)  Scopoli. 

Bcwly  oblong,  compressed  and  elongate;  head  depressed,  broad;  eye  small,  with  a  frei»  orbital 
margin;  cleft  of  mouth  transverw,  anterior,  of  moderate  width;  jaws  €»ach  with  a  ban«l  of  viinform 
teeth,  and  a  band  of  viliiform  or  granular  ttH*th  acrow  the  vomer;  one  pair  of  nasal,  one  of  maxillnry 
and  2  pairs  of  mandibulary  barbels;  upper  and  lateral  parts  of  head  os.**eous,  or  eoviTed  with  only  a 
very  thin  skin;  den<lritic,  accessory  bninchial  organ  attached  to  convex  side  of  secon*!  and  fourth 
branchial  arches,  and  received  in  a  cavity  Iwhind  the  gill-cavity  projH'r;  d<»rsal  lon«:,  i*xtendiii«;  from 
neck  to  caudal;  anal  long;  pwtoral  with  a  pungent  spine;  ventrals  6-niyed;  adiixjse  fin  none.  Tn»})ieal 
AfricA,  Asia,  and  the  luist  Indies. 

^7ario«  Gronow,  Z<K>phyl..  100, 17(»:J  (nonbinoraial). 

CAZ/imw  8<*oiM)li,  IntHKl.  Study  Nat.  Hist..  1777. 

MacroptcroHotuit  Lact'pt'de.  Hist.  Nat.  Poiss.,  V,  H4.  1808  {charm uth). 

Clariaa  fntcat  (I^ct'iuMle). 

Head  (mea^«uring  from  tip  of  snout  to  opercle)  5.2;  depfch  5;  I).  (H;  A.  46;  P.  i,  9;  V.  {\\  space  l)etween 
origin  of  dorsal  and  <H*ciput  H.3  in  the  space  between  the  latter  and  tip  of  the  snout:  width  of  head  1.:; 
in  it«  length  (to  end  of  occiput);  int<*rorbital  space  a  little  over  2,  about  2.17  in  head  (t«>  end  ot  occi- 
put); width  of  hea<l  1.3;  snout  4.5;  pectoral  2.25. 

Body  oblong,  rather  short  an<I  comprt»sse<l;  head  rather  small,  broa<l  and  depn»ssed;  siiDut  very 
broad,  rounde<l  and  depressed;  eye  very  small  and  anterior;  mouth  broad,  nearly  terminal,  I'drre  ol 
snout  projecting  very  slightly  l)eyond  man<lible;  lips  and  lower  surface  of  maxillary  barbels  strongly 
papillose,  thotigh  the  former  are  rather  thin;  Imrbels  all  well  develope<l,  the  longest,  which  are  the 
maxillaries,  not  reaching  base  of  ventrals;  all  the  others  at  legist  as  long  as  head;  teeth  in  viliiform 
bands  in  jaws  and  on  vomer;  anti*rior  nostrils  in  small  tubes  near  tip  of  snout,  the  posterior  pair 
directly  l)ehin<l  base  of  nasal  barl)els,  with  narrow  short  Haps;  interorbital  space  atul  top  of  luad 
c<mvex;  gill-oi)enings  broad;  fontanelle  rather  large,  the  anterior  elongate  and  shape<l  like  a  spear- 
head, the  point  reaching  l)et ween  the  eyes;  top  of  head  smooth;  pores  along  lat^Tal  linesiMiie  little 
distance  apart,  forming  a  series  slightly  decurvtHl,  a  short  distance  at  first  to  nnddle  of  sidi'  and  then 
straight  to  base  of  cau<lal;  origin  of  dorsal  about  midway  between  bases  of  pectoral  and  ventral,  of 
more  or  less  uniform  height  and  not  contintious  with  caudal;  origin  of  anal  a  trifle  nearer  base  of 
caudal  than  tip  of  snout;  caudal  1.75  in  head  to  end  of  occiput;  j)ectoral  reaching  origin  of  <loi-Hal  or  a 
trifle  Ix'yond,  and  the  spine,  which  has  its  outer  edge  with  a  number  of  small  denticulations,  two- 
thirds  the  length  of  the  fin;  ventrals  small,  a  short  distance  in  front  of  anal,  and  reaching  quite  a  little 
distance  bevond. 
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Cokir  iu  alrohol,  brown,  all  llii-  fins  mare  or  \&f»  linrk,  aiirl  the  Ifiwer  Horface  of  htarf  anil  belly 
pale  or  soiled  whitiiih;  aide  of  l)oily  with  a  niiiut>iir  n!  t^iiiall  and  ralher  iniJuiIiriL-I  jiali-  riiuixl  il«l« 
fitnuitiif  10  or  more  vertiisl  series  and  joiiieJ  below  by  a  lungitudiital  series  wliidi  runs  alonif  the 
lower  part  of  the  trunk. 

t'eMTJInit  fTTiin  an  example  5.2S  inchrs  lontc.  follecleil  at.  HodoIuId,  whei«  tite  ept^dtw  luu  Ixieii 
iiitnxlui-ed  (roui  rhi:ia,  iti  all  probability,  by  the  Cliinetie. 
Mntrvjilrnmatiitjatriit  Lwi'irfHin.  ilUl.  NhU  Ptibn..  V,  i«i,  pi. :;,  flx-  'i.  1W».  Chiaib 
i-larUupumt.  (JHntlier.  I'm..  V,  IS.  1«H. 
C'f<Iriaip«l/rar(iBichuTa«>n.  Vny.  Snip.,  Flah.,  I»a,  pL.  (U,  fl«i>.  A  and  A,  1M4-A. 

Familj  SILURID^.— The  Tree  Catfishes. 


Body  tiiore  or  letv  elongate,  naked 
huul  with  2  cir  more  horbelH,  the  baae  of  tlie  1< 
lary;  loarvin  nf  upper  jaw  formeii  by  |i 
fin  usually  |iresEuit,  short,  above  or  in  front  nf 
of  donul  and  pitctoral  usually  (ipimiUH:  air-M 
untaii  of  hearinK  by  means  r.if  the  Hiiililory  <-<»ii 

After  the  removal  of  nnmeroiia  nbiTraut  fn 
more  than  100  (tenera  and  iipwarri  ..f  ;iOi)  t-f^i-ii 


e  cif  V 


1  rejnor 


are  marine  end  th(-t«  f<'w  ^in-  nnvrly  Impii-il; 
America.  Xu  fish  '>f  ibi-^  li<iiiily  \'  imtive  li 
there  was  intrudiiceil  ir-mx  the  I'liilt'il  ^^latt's. 
Theeiluruii)  rveordeii  froui  ihe  Iliiuuiwti  I 
(Cat  Fish.  Brit.  Mub..  V,  1.57,  ISfil],  U-lnnipf  U 
isme  from  I^uiama. 


eil  with  iKiny  plates;  no  true  sralw;  anterior  part  nf 
il^t  7<flir  formed  by  tlie  small  or  rudimentary  maxil- 
illaripM  only;  mlniiien-Ie  abBent;  iiperi'Ie  prenent;  doiml 
Ihc-  vpntralp;  adipusp  lin  nminlly  present;  anterior  rays 
I:ii1ilcr  iiRiiilly  pref^nt,  large,  and  cnnneeted  witli  the 
■hr-:  lower  pbiirynaeails  sejNiiale. 

ntii"  Of  dli'tini'l  hiiiiUle»^,  the  family  of  SUuriilx  conloinH 
■>i.  Mosr  of  ibciii  are  fresh-water  fishes,  inhabitin^c  the 
neriifl,  North  Aiiifrica,  and  Africa;  ctimparstively  frw 
i^jj-Hfially  I'liaracliridtii-  of  the  Amazon  rft|non  in  South 
Ihe  HawaiUm  Ij-lanils;  the  only  species  now  occurring 

ilHiid>*  bylJOnlher  luiiltT  thenameof  jIHim  d'lrj/irphalia 
tbi<  genut<  fialrii-hlhyK  [Ilrram-iiiatiehtk^)  and  donlitlen 


OenDS  AHEIUBirS  Haflnviqaa. 


Body  moderately  elonpili'.i,  rolm-'t 
wi<le;  sopraoccipilal  I'Nli-iiiliiiir  din  k«ii 
separate  f mm  the  wnuiil  iiii.T-iiiiiMl  li 
developed;  mouth  lan.;i-,  tin-  ii[p(pir  j:i« 
iimxlllariesand  denlarir-;  Iniinl  ni  ii|iih 
pnilou|iation  at  the  aTi^le;  ilortwl  belwc 
Hpine  and  about  (i  branch eil  mys;  arli|n 
tin  of  varying!  len^h,  with  15  to  :iri  ray 
in  ty]ii[Ml  sperisB,  more  or  les"  forkeil 
each  with  one  simple  aud  7  biaueh"!  r 
relowe-eerrate  liehind;  laleral  line  u.sn: 
pond  and  sluggish  stream  in  the  eaeten 


imteriorly,  the  i-ainlal  [ledunoie  mnch  eomiirefHeil;  head  large, 
111,  leniiijiiitinsr  in  a  more  or  lesw  actite  point,  which  is  entirely 
iikler;  fkiii  roverini;  the  iKincs  thick;  eyeo  rather  small,  but 

ill  Ki'iM  s|«>ei.'>  the  ludeer;  teeth  in  broad  bauda  on  the  pre- 
r  jaw  iriiuex  in  fronl,  iif  v\a».)  br«adtb.  and  withoiil  backwan) 
■n  the  peclorals  and  ventrals  higher  than  long,  with  a  piin|cent 
ise  lin  whorl,  insiertiit  over  the  posterior  half  of  the  anal ;  ajiat 
I,  the  Ufiiial  tiumlier  lieiug  20  or  21;  caudal  fin  short,  truncate 
III  those  I'liei'iK' which  approach  the  genus /riu^unii;  ventmis 
iyt<;  pr^i'torul  thii' <'ach  with  a  titout  spine  which  is  commonly 
Lily  imoiiipleli'.     S|«ciw  very  numerous,  swarming  in  every 

I'nileil  ."^lates;  es|)ecially  characterislii-  nf  iguiet  waters. 


Ameiurus  neboloeue  ( l.i 


u  nuiUifi'i 


Head  :i.7  in  lenctb;  depth  .5;  eye  7.^  in  head;  fnonl  3;  I),  i.  7;  A.  W.  Its  liaae  3  in  IH-Iy, 

ItiKly  olouKale,  lapt-ring  posteriorly;  head  broad;  eye  small;  month  iargt^,  lower  jaw  incltitled; 
maxillary  barliel  reaching  base  of  pectoral;  humeral  process  nearly  egualing  anoul;  least  depth  iil 
canilal  pediine-le  equal  to  snout;  origin  of  dorval  Hn  midway  l>etwe«n  tip  of  snciiit  aiul  adipntw  fin. 

Color  in  alix>hul,  lUrk  above,  mottteit  on  sides,  j>ale  below;  barliela  all  dark;  ifonuil  dark;  I'Htidal, 
anal,  pectorals,  and  ventrals  paler. 

Deecriplioii  from  a  eipei^men  l.'i  inchci^  hmit,  taken  in  a  ri(u-  iliti'b  at  Honolulu.  (Xhnr  ti|a'i-iiii(<M>> 
are  in  the  I'ollectioH  uiaile  by  Doctor  Jenkinn. 

This  isthecommonbullheail.Hiiabuudaiil  and  generally  distributed  throughout  tlieeiistern  Imitnl 
Stalee  in  lakes,  itonds,  anil  sluggish  stresiiie,  fn>in  the  lireat  I,akt«  to  Texas  and  Florida  and  eact  lo 
Maine.    Some  years  ago  it  woe  iiitrtvltuvd  iiitii  the  Saovnientu,  Ball  JuaijUin,  antlUila  rivers  and  olbt-r 
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waters  of  the  Pacific  coast  of  tiie  Unite<l  States,  and  from  California  into  the  Hawaiian  Inlands,  when* 
it  is  now  a  common  tish  in  the  iKmds,  rice  ditches,  and  more  slugjjish  streams  on  Oahu  an<l  Hawaii. 

IHimUhIuh  it/hiitoHHn  Ia'-  Sueur,  Mem.  Hist.  Nat.  PariH.  V.  149.  1819.  Lake  Ontario. 

Aminnin  nebtUoHM,  (Jill,  Proc.  Bost.  Soc*.  Nat.  Hi.st.,  VIII,  IHCl.  44:  .Ionian  &  Evermann,  Fishe.s  North  &.  Mid.  Ainer..  I.  14U. 
1896. 

Order  EVENTOGNATHI.— The  Carps. 

PlectospondyioiiR  fishes  with  the  lower  pharyngeal  falciform,  parallel  with  the  gill-arches;  2  npper 
pharyngeal  lH>nes;  brain-ciise  pnxhiced  Ix^twetMi  orbits;  jaws  withont  teeth;  dorsal  tin  present;  no 
adiiK)se  tin;  ventrals  alxlominul;  gi]l-oix»nings  restricte<l,  the  giil-memhranes  attached  to  the  isthmus. 
Streams  and  lakes  of  North  America,  Knro[>e,  and  Asia,  the  sj>ecie8  excessively  nnmerons. 

Family  CYPKINlD/t.— The  Carps. 

Cyprinoid  fishes  with  the  margin  of  the  upper  jaw  forme<l  by  the  premaxillaries  alone  and  the 
upper  pharyngeal  bones  well  <leveloi>ed,  falciform,  nearly  parallel  with  the  gill-arches,  each  proviiUnl 
with  1  to  3  series  of  teeth  in  small  nnndn^r,  4  to  7  in  the  main  row,  and  a  sn  allcr  nundnT  in  the 
others,  if  more  are  present;  head  naked;  Inxly  scaly  except  in  a  few  genera;  liarU'ls  2  or  4,  or  aljsent; 
l^elly  usually  rounded,  rarely  comprt»sHed,  never  serrat4.Hl;  gill-openings  mo<lerate,  the  membrane 
broadly  joine<l  to  the  isthmus;  branch iostegals  always  .S;  gills  4,  a  slit  In^hind  the  fourth; 
i)8tMidobranchiH*  usually  present;  no  adii)ose  fin;  dorsal  tin  short  or  eUmgat*';  ventral  fins  alnlnminal; 
air-bladder  usually  large,  commonly  divided  into  an  anterior  and  a  posterior  lobe,  n<»t  inclt).<cd  in  a 
Ixmy  capsule,  rarely  wanting;  stomach  without  ajipendages,  apfK'aring  its  a  simple  enlaiyement  <»f  the 
intestines.  Fishes  mostly  of  moderate  or  small  size,  inhabiting  the  fresh  waters  of  the  ()i<l  WorM  and 
of  North  America. 

Oenns  CABA.88IU8  Kilsson. 

Body  oblong,  comprt^ssed  and  elevated;  mouth  terminal,  without  barl>els;  teeth  4-4,  molar  but 
not  compressed;  scales  large;  lateral  line  continuous;  dorsal  tin  very  long,  with  the  third  ray 
developed  into  a  stout  spine,  which  is  serrate<l  behind;  anal  short,  with  a  similar  spine;  ventrals  well 
forward.     Large  fishes  of  the  fn»sh  waters  of  Europe  and  America. 

Carasinut  Nilason,  Prodromus  Ichthy.  Seand.,  18;W  {ciini«niii*). 

Caxassius  auratus  (Linnanis).     (foldfish. 

D.  II,  18;  A.  II,  7;  scales  26;  teeth  4-4. 

Body  stout,  covered  with  large  scales;  dorsal  and  anal  fins  with  the  spines  strong,  coarsely  serrated. 
Coloration  olivaceous,  usually  orange,  or  variegatAMl  in  domesticati<m.  I^ength  12  inches.  China  ainl 
Japan,  and  intnNluced  into  the  Hawaiian  Islands. 

We  have  siHH'imens  from  Honolulu,  Heeia,  a  streiim  at  Moanalua,  and  Kilihi  Creek.  The  variatinus 
are  innumerable. 

(}yprinu»  aurattut  Linnaeus,  Syst.  Nat.,  Ed.  X,  321!.  1758,  China;  Japan. 
L\irastfiutt  auratus,  Giinlher,  Cat.,  VII.  32.  istis. 

Family  0PH1CEPHALH)/E. 

Body  elongate,  anteriorly  subcylindrical,  <!overed  with  scales  of  moderate  size;  head  (lej»resse«l, 
covere<l  with  shield-like  scjdes  sui)eriorly;  lateral  line  with  an  abrupt  curve,  or  subinterruj»te«l;  cNft 
of  the  mouth  lateral,  wide;  teeth  in  the  jaws  and  on  the  palate;  eyes  lateral;  gill-opening  wid<',  the  gill- 
membranes  of  both  sides  joined  below  the  isthmus;  4  gills;  pseudobranchije  none;  a  cavity  accessory 
to  the  gill-ciivity  for  the  purpose  of  retaining  water,  a  superbranchial  organ  not  being  developed;  air- 
bladder  pres<*nt;  one  l(»ng  <lorsal  and  an  anal  tin,  without  spines;  ventral  tins  absent,  or  thoraci**. 
and  composed  t)f  t>  i-ays,  the  outer  of  which  is  not  branche<l;  vertebra?  in  considerable  nund)er  (r>2-()l  ); 
the  caudal  vertebra*  are  provided  with  ril>H,  the  abdominal  cuvity  l)eing  continued  to  below  llMHuudal 
portion. 
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Oenns  0PHICEPHALU8  Bloch. 

Ventral  fins  present;  pylorir  apiKMnlairi's  2:  line  t<»i'tli  in  the  jaw?,  on  the  vomer  and  the  palatine 
bones,  i^onietinies  interniixeil  with  lanriT  «niej<. 

Fresh  waters  of  the  Ea*!t  Indies;  one  s[>eeies  intro«ln('e<l  into  the  Hawaiian  Islands. 

Ophicephalus  striatus  Bl(X*h. 

Head  '.i  in  length;  depth  4.5:  eye  s.o  in  hea«l:  sii«>iit  o.H;  I)  42;  A.  2tJ;  st^ales  7-59-12. 

B<Mly  oblong,  coiupresse<l  fK)steriMrly:  h«ii<l  lou^'.  ratlier  |x»inte<l;  profile  concurrent  over  eyes; 
mouth  slightly  ol)lique;  lower  jaw  tfiick.  sli<jhtly  {UMJrrtiuir;  small  teeth  on  outer  e<lge  of  jaws;  larger 
canine-like  teeth  in  a  .**ingle  row  and  s<t  \vi.l«  apart.  «'n  inner  si«le  of  each  jaw;  vomer  with  small  teeth; 
dorsal  long,  its  anterior  base  sliirhtly  l)eliinl  ha-e  of  j.«Mi.»rals,  lenj^th  of  rays  increasing  [)osteriorly; 
caudal  rounde<l;  anal  similar  t«»  don-al.  l»ut  n  -t  >•  l<>nir;  tijts  of  i  km  toral  and  vent  rals  nearly  on  same 
line;  lateral  line  de.'*<vn<linji:,  one  row  td  scalr-  jii>t  iH.^Ttrinr  t«>  vent. 

Color  in  al<-<»hol,  tlark  brnwnisli  <•?■  Ma<  ki-h  ;ilM.\r.  iMtMininvr  inarl)le<l  and  mottknl  with  whitish 
on  si<le;  top  f>f  hea«l  dark  trrayi>li;  si«l.  <.f  h.  a-l  lijlii*  r.  with  a  l>rnad  ^ray  bar  from  eye  Ui  opercular 
oi»ening,  l>oimde<l  al>ove  an«l  IhImw  l.y -'[in  \\  hat  narn>\v«r  l'ia«k  bars;  under  parts  of  head  mottlcMl 
with  white  and  dark:  middle  <«f  >i«le  with  an  irr»-jtilar  hjlit  l"nLMtu«linal  line,  l>elow  which  is  a  series 
of  large,  irregular  black  spots:  lowri  lart  'f  -i.j.  anl  !>•  lly  jalt  .  with  irngnlar  oblong  black  markings; 
caudal  i»e<luncle  with  a  narrow  ) 'la' k  harat  i.a-.  ..f  .aii'ialiin:  \«rti(al  tins  nuittled  with  white  and 
grayish;  «»ther  fins  |>ale. 

This  di^si'ript  ion  from  a  spcrinKii  N"  ii;;:is;,  p;  in,  he-  loTij.  taken  at  Honolulu,  where  the  species* 
was  introilutvd  «loul>t !♦•>«•  from  !'>.  mih  ... 

Our  colltM'tion  from  Ilofi..hi!M  «''iTai!i-  1<»  ^jMcii:,cn-.  raiijin_r  in  N-riL'th  In  mi  fi.  2  to  10.5  inches. 

Ophirfffh4iituc^trtnfiisH\i»]\    Niit  In  ■  >!•  _■  ■     \II     '.  ;  i     iT-::    Malabar. 

ttli'iiri  ithitliis  irnthi  \^n>  ]H>\>-    H  -•     N,;'     1'.--      |II      .  .j    I«il     Coromandel  ;   Tranquebar. 

(tjihitM'fjtftiiiii.'^rfi'iiii  H;iinr.t":i-l'.ii'  l.ii.  .;i    I    -:;•  -  •  ;  'i  •   •.  ■.:r_''  -.  '•_'.  .''T    ]^^2   Goyalpara,  India. 
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ADDENDA. 


P^f^  197.  After  lino  17  insert: 

150a.  Caranx  thompsoni  St.»ale,  new  npecies. 

Depth  3.75  in  len^h;  head  3..V>;  fre«'  part  (»f  <  v«'  'J  in  snout:  a  wide  adipose  membrane  covering 
pf  ulterior  iMirt  of  eye  and  ex  tend  inir  to  pupil:  ^uniit  to  ti|)of  upper  jaw  iH^iial  to  interurbital,  3.55  in 
head;  D.  i-iii-i-ii,  i,  21:  an  inilH^Mrd  spiin-  dirccttMl  iDrwanl  in  front  of  dorwil  fin,  followed  by  3 
prominent  spines  eon  neeti»<l  hy  wt-h.  tin*  >»•«•<. nd  (.f  tlnM-  lonL'»*>t,  '.*.M)  in  hea«1,  the  fourth  tfhort^  2  in 
pupil  and  Heitaratinl  from  tlie  third  -^piiic  )»y  a  di>tainr  L'n*att*r  than  eyt*;  jK^terior  to  thin  are  2  small 
iml>e<l<1e<l  spines  not  Hhowinj;  alH»v»'  tlu' 'jn-ovi-.  A.  ii-i.  Ul.  thr  si'cond  spine  nmeh  the  largent,  the 
fin<t  Hinall  and  fittinjr  by  the  sidt' mI  Um*  larj'-r  -piiu ■:  <«al»'s  miniitr:  :V2  ino4litie<l  wutes  on  pOHterior 
half  of  body;  lateral  line  <'urved  to  uiidtr  the  ><'\(Mith  dorsal  ray,  tht*  <Mirve<l  |K)rtion  1.45  in  straight 
I)art. 

Body  rather  slen<ler,  rnrnpn">s»'d.  tmt  d»"«p:  ln-ad  coMijjroscil.  <-nni»iil,  the  lower  jaw  the  longer 
and  enilinjf  in  a  nither  sharp  pnjnT:  ma\iil:M\  n/a*  liiii-j  t<»  hrlnw  post»'ri(»r  j>art  of  eye,  its  distal  end 
wide,  1.20  in  eye,  thr  sn|»pleiiM'iiial  i-iin-  ;;  in  di-ial  width:  lowrr  jaw  with  a  single  row  of  small 
curve<l  i*anine-like  l»H'th:  iipprrjaw  witli  an  ..iit«r  mw  *>i  Miiall  cMiiical  teeth,  inside  of  whieh  is  a 
double  n»w  of  ihw  ttM-th:  i»r<»ad  i'aii'l-  "i  \  illiiortn  t«M'ili  mi  nmhut.  aiid  .'»  patehi'rf  of  villiform  teeth  on 
tongue;  preoiH*rcIe  nnt  •ii'iilirulaTt-;  i>raii<|iiM-t«"jal>  in  L*  >«tr-,  the  l«»w«'r  of  l{  and  the  upper  of  4  rays; 
nostrils  2  on  ea«*!i  sidr.  r|..>4-  To'j«tlur,  the  upp<-r  ihr  iarL'<'r,  •»vai  in  >haiH*;  anal  ami  dorsal  fins  similar, 
of  equal  height  and  endinix  j»nsi«ri<>r|y  «.n  a  linr;  no  dftaclu'd  rays:  nrijrin  of  anal  over  fifth  dorsal  ray; 
l)use  of  anal  .*^  in  Irnirtli  *>i  ti-li  \\iili<>nt  »;nidal.  it^  luM-jht  I.'.m)  in  hrad:  iHM'toral  falcate,  3.3()  in  length, 
reaehing  to  Ih'Imw  tmth  «iMr>al  ra\  ;  di^ian«»-  imni  l)a>r  ni  cauilai  to  ba^M»f  dorsal  e<iiial  to  snout; 
<»rigin  of  ventrals  >liLditly  po-t»Ti.>i- to  1. :»>«'« if  pr»t<»ral;  vrntrals  fijual  to  snout;  i!au<1al  well  forkcni, 
the  UiW^  L*4jiial. 

Color  in  lifr,  <liill  dral»  Imiwn.  tin*  l»aik  w  itii  a  wash  «»t  j>ea-i:rtM'n,  the  l)elly  lighter  with  a  wash 
of  yellowish. 

In  spirits  the  coinr  i>  dnll  l»r«>\vn:-li.  liuditrr  Ix-inw,  top  (»i  h«*ad  oHve  brown;  <lorsal  dull  bluish 
white,  with  darker  sj»lMt«hfs  at  l.a<i'  ImIwcimi  iIm«  wcIk,  rays  aNo  slightly  darker,  the  fin  with  a  fine 
tip  of  blatrkish;  anal  a  lii:ht<r  )>hiio|i  \\)i:t«-.  >{>|Mtrh<>d  antcrinriv  with  <lusky:  axil  and  l«se  of  [lectoral 
earth  brown,  the  innrr  rolmnt  ih»*  tin  thr  .sun*',  tin-  oiitrr  i"«»loring  and  the  tip  yellowish;  caudal 
<luskv. 

Only  one  si>ecnn»'n  known:  Ifnjtli  .■;.)..'>iMnrhr>:  ty|K'.  No.  .■».">.')S,  Bishop  Museum. 

Namt»<l  for  John  W.  Thnni|»snii,  arti>t  t<»  the  Bishop  Musemu. 

Page  bOik  AftiM-  lim*  !♦  iiix'it: 

423a.   Fierasfer  homei  (  Rirhardson). 

Head  7.5  to  8  in  total  len^h,  its  w  idth  2  in  its  lenu'th:  t;ilI-o)K.*ningH  <»f  moderate  width,  the  unitcnl 
gill-membranes  leaving  <»ne-half  <»f  tin*  istlmiii>  untovt'rcd;  vfut  a  little  inadvam-e  of  the  vertii'al  from 
the  root  of  the  pectoral;  teeth  small,  cardiforni,  2  larger  om*s  anteriorly  in  the  upper  jaw  and  on 
the  vomer;  an  outer  series  of  stronjrer  t<*et!i  alongside  of  lower  jaw;  dorsal  fin  very  low,  but  distinct; 
eolor  yellowish,  with  s<.»me  sirattennl  darker  dots  on  Uuk.     (iiiinther. ) 

\  very  large  si.>e<*imen,  with  faint  dark  rross-bands,  foun<l  by  Walter  K.  Fisher  in  the  cioacal 

o|H*ning  of  Stirhopun  (ffHleffroifif  a  holothnrian  olitaint^l  by  the  Alfnitrow  at  Honolulu. 

itxtflnhthunm  RichanljMin.  Voy.  En*bus  and  Tfrn»r.  Fi>lies  71.  pi.  44.  figs.  7  to  1**,  1W7,  Tasmania. 

n.riitnlftthranthitii  Bkvker.  Verb.  Rottiv.  (ifnovtsc'li..  XXIV.  iM. 

Fitra^cr  homei,  Kaup.  Apodes,  158, 1856;  GikuthtT.  Cut..  IV.  3.^-J.  l>s«>2  (Tasmanitt:  Amtxiyna;  Fiji  Islands). 
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INDEX  TO  XATIVF.  XAMl-S  01-  HAWAIIAX  FISHES. 

The  popular  or  common  njimc--  Ky  whicli  the  tishos  of  Hawaii  are  known  to  the 
fishermen  are  natunilly  the  native  Kanakji  or  Hawaiian  names.  Very  few  English 
or  other  common  names  have  as  yet  <()iih'  into  use.  The  total  numJ>er  of  names  in 
actual  use  is  far  fewer  than  the  nuinher  of  sjx cics,  due  to  the  fact  that  man}'  of  the 
names  are  j^eneric  in  their  ap])li(ation.  the  same  name  beinj^  applied  to  several 
different  sjx^cies. 

In  the  followin<r  index  are  tri\ en  all  those  native  namiv"^  which  we  have  been 
able  to  identifv  certainlv  with  drtinite  >p<'(ieN.  Followinir  iMieh  native  name  is  the 
scientific  name  of  thi^  >])e(ie^  t<>  \\  hich  it  i-»  a|)]>lied.  The  list  serves,  therefore,  not 
only  as  an  index  to  the  coinnion  nanH'>>  u>e(l  in  the  l^idy  of  this  rejx)rt,  but  also  a^  a 
table  for  the  determination  of  \\\r  e<jui\alent  >rirntitic  name. 

For  the  viM'ilication  of  tli«'  -pt-HiiiL!*  <>f  the-^e  nati\»'  name-;  we  are  jjreatly  indebted 
to  Lieut.  William  K.  Satlnrd.  of  the  r)Ui«'an  of  Plant  Indn>trv,  l\  S.  Department  of 
Airi'iculture.  Mr.  Satlord'-^  criii-c-  in  the  Pacitic  and  residence  in  Guam  gave  him 
a  familiarity  with  Polynr^ian  lani^uai^'c-^  which  has  enabled  him  to  give  us  very 
valuable  assistance  in  connection  with  thi^  list. 

A' ftlalhi.  Thala^soimi  <lup<  rr.  > 302 

|L»'pi<l;i|'!"i^  a',-'"'  ' 'I -.ii ',> 278 

'^'*^*''* |Lr|.i.la|.l..:,  .t::;i,ti.».l. 280 

;.     ,.  I'l'vlosiiru^  i:iLr;iiiri  ',- 124 

AhaAha " ,  .  , 

[AlhN'tuu'*  liijti!-. .  125 

Ahi.  <iermo  m-rnio 174 

AlioU'holi'.  Kuhlia  iiiii'o 207 

Ahuula.  ("allyfHloti  iiliul.i 351 

Akil<»lo.  <M)ni|«h»isu?.  vjiriii- 289 

Aku.  <iymn«»>j»nla  ptlaiiii-.                                            172 

Akul*'.  Tnichnn>i<>  <TUTn.  ti-'j.tli)iliiui 187 

Alaihi.  nohxM-mni'^  xain!i<  r\ ;  hrn-  iiii'l  .■!  !i-  :-  -i-  •  ,•-  .  •  H.'.H.mrn- 168,164 

Alaihi  kalahm.  U<»l.H'fiitni-  .l.a-l. m.i                                        159 

.,    ,  |Pria<-alH]iu»  alahiiia 22H 

Alalana 

iPnaramtiii^  iTiM'iitat'i-    vmiii:     229 

Alalauwa.  Priacatithuv  alalana 228 

Ah'ihi  lakca,  Ps4'iul<M'lu'iliiius  octoia  iiia 317 

Ama-ama.  Mupil  wphahis 139 

Amuka.  Caraiitru?*  affinis 195 

Apahu.  Ranzania  makiia 440 

An.  Xiphiasgladius 168 

Auau.  Tylosunis  jfipantcus 124 

Awa.  Chan<)«  charios 66 

Awa-awa.  Chamxs  ehanos 56 

Awa  kalamoku.  Chancw  rhanrn 56 

,              fThala.«s<^ma  purpiireum  omall. 296 

'Thalassoma  fiLscum 299 

Awc*oweo.  Priacanthus  cruentatus 229 

Halalalii.  Traehurops  crumonophthalma 187 

HapiVii  piVu.  Epinephelus  quemus 223 

Hai\liuli  puhi.  Lemnis<>ma  serpens 179 
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,,,.  .     .  fMobnla  iHi)onu'a.., 

HlhlmAnii f ,.         , 

iStoasTHion  imnnari. 


Humubumii  nukiinuku  npua'a 


Ihfihe 


Pago. 

19 

Il» 

„.,                         f Anainpses  cnvier 'JtU 

Uulisoydouxii :«>'.> 

Hilii  lauwili.  Jiilislt'rM)inis :il»; 

Hilii  pilikoa.  I'araeirrhites  forsteri Ini) 

IliiiaU'a  aki-lolo,  MacropharyngrHlon  jfe<)fTn\v 2>>t 

Hinalea  ii wi.  (loraphosuM  tricolor 290 

Hinalea  lauwili.  Thalassoma  <luporroy .{O'J 

Hinalea  lol6,  JuHh  pulchcrrima MyS 

Hinalea  luahine.  Thalassoma  Imllieni i^M 

Hinana,  Young  of  the  06pu |s() 

Hou,  Thalassoma  purpureum  (large) 2*J5 

Humuhumu  eleele,  Melichthys  radula 417 

Humuhunui  hiukole,  Balistes  vidua Km 

Humuhumu  lei,  Balistes  bursti 110 

Humuhumu  mimi,  Balistes  eapistratus 411 

fBalistapus  aeuleatus 411 

iBalistapus  reetangulus 413 

Humuhumu  uli,  Balistes  vidua 4(>«J 

/Hemiramphus  depauj»eratus 127 

(Euleptorhamphus  longirostris 12^ 

KahAla  opio,  Seriola  spjirna 1  s  i 

KahAla.  Seriola  purpurasoens 1  Si 

KAku.  Sphyra5na  snodgrassi •    i  ij 

Kala,  Acanthurus  unicornis 402 

Kalalolo,  Acanthurus  brevirostris lul 

Kale.  CtentK'ha'tus  striatus ;^«»s 

KAwakA wa.  Gymnosarda  alletterata » 1 7;i 

Kawalea.  Sphyneiia  helleri 143 

Kawelea,  Trachinocephalus  myops <>2 

Keke,  Tetraodon  hispidus J27 

Kihikihi           (Zandus  cancscens :i.S2 

IZebrasoma  veliferum \\\\{\ 

('hajtodon  lunula 

Chajtodon  ornatlssimus - 

Chactodon  unima<>ulatus 

('heilodactylus  vittatus 

KoA'e,  Bowersia  ulaula 

Kumu,  I*seudupeneUH  iM>ri>hyreu8 •  21.2 

Kupipi.  Abudefduf  sordidus 274 

Kup<'*up6u,  Cheilio  inermis \\\\ 

Lae,  Scomberoides  tolooparah 1  sO 

Tjftipala.  Zebras<mia  Havescens :v.>7 

I^o,  Halichferes  lao 

Lauia,  Callyodon  lauia 

Ix>lo,  Julis  gairaard " 

Lolo-oau,  Ophalacanthus  orienlalis I7;{ 

Loulu.  Alutera  momweros 123 

Mahihi,  Coryphoena  hippurus -jtM 

MAhiraAhi,  Coryphtena  hippurus -jiVl 

Mali'i           fHepatus  elongatus ;is«j 

•  Hepatus  matoides :i.s7 

Maiko,  HepatiLs  atramentatus :v.»3 

\\\\,\ 

:;s4; 

Maka,  Carangus  politus I'M 

Makaa,  Caningus  politus l«il 

MakA'a.  Malacanthus  parvipinnis ■J7r> 

Makiawa,  Etrumeus  micropus .^s 

Maki-maki,  TetratKlon  hispidus 427 

Makua.  Ranzania  makua '. 440 

Makukana,  Ijictoria  galeodon I4.S 

Malamalama.  ("oris  rosea 31 1 

Evolantia  microptera i:^) 

Parexoc<etUN  bnichyi)terus 1 :}] 

Exoocetus  volitans l;i2 

Cypsilurus  simus 134 


KikakApu. 


3<>('i 
.•'.73 

H7 
2:17 


2.S.'» 


Maikoiko /Hepatus  atramenUitus 

I  Hepatus  leucopareius. 


Malolo. 
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r-m. 

MHinAniu,  Miinolaii*  jimndociiH* ^ ,__,..,.  Ml 

SiMlllllI,  llfp-lHUHBInlTlcslUto..,. ]M 

M..iin,  snimliinoiwikuril « 

Mi.iii.kilillttlii.Sphynii.rj'petw. 41 

Miiiinino.  Abii^pMuf  abdomiiMll*. 173 

M^'innC'iF,  Hcmlmuipbu*  depiiiipenilaii - IW 

M6«,  l*nnici™i«i'li».. - - - - <IX 

MoKBinn  wwa,  Oalncion  nahueiuili ttt 

Miiunii,  I^midDpcneuK  iDulUbudiUiu _ SM> 

Uwnn  lini.  Ptiruiliipcneuin*r]»er)rclni» —  Sa 

iliii,  PolydaiMTliufBiillH* 1^ 

Mi>l-lti.  mifdHLtyliuiKxDIb tM 

Md.  llooirt««l"fninrt«tiHfi - S/tt 

MlUiii,  pKUiliii«Dnu  tiiCudalia IM 

Kiwtue,  MvTH'ux  <<»''>"'>An »• 

Nt-hil.  Anetiovto  |iiirini«i» ^... W 

NeniK,  Kyphimi*  f lueua HH 

Nviiiie  pnHI,  KjrphiisiDi  HUulvlaaul* - «7 

Nrtiui,  SmrpiFnatHLtglbbniB - - — - MS 

Nuau.  AUlasunnuxulFUtlni Ill 

rCBBUier]nBiiiiuid*Ii:lllni!>l' lUt 

■■|(lBl>e<'kto«Tl|iUi ^ 

Olnui(iMWCl«,HiiHrli(EnMiiraiilli»iiuu* , m 

OIll  UwlwI.SWphttniilepisBpiliMiniiiK 121 

"""'* lO«b«-kln»Tir.i4...                                  m 

(Mo.  Altnilk  TUlpts - - - --. M 

01»l*,  Tlml««iuiiiii  punT^'iii . M 

(Mwil,  Th«lMi»nia  purpun-iinl B8 

t»iniUi«,  8iethojuii««iaii«rtii - - aa 

IHDnkab*.  Beorpieiiopil*  rHjIkwu ID) 

Omillnilln,  Csnuigm  iPclniPpTi""' -.- W2 

onilln i?'™'''"!!''"'.hm''v.i,                                       !« 

OliCK  AranthwyWilTnwIiiiiiiii IM 


(>hiM . . 


mukduilepla  kniul 
OubiuplerDB  (nri'ii 
Mnpo  )ui>onii  ir . . 
Oxyariuhltiji  Urn 


t.ii^i  ItniM.  ninilcHi  niiilllnnn 

npBi«p.u« lil!!''""'!?;?*"' 

■^     "^  iBniMDU  VioltMciu 

(Ipdii  pKUha,  SKurabcr  )i>iinnlciB 

'^"*"" Ippcaptrnit  piDliUlttiu 

Ot>u]i\  AiiHinpunti-'iivti^w..... ............ 

i>pu1r  IauU.  Anampiiw  n'onnannl 

t^kil,  PUiophryiB  panthorlnus 

I'll  bill  kill,  m-|iatu*iH.'hIlla> 


M 


"ICiillyadolicUtwnl... 
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Pflop6o,  Caranx  speciosus 197 

Papiopio,  ('arangiis  (Hnmll  size) ISH 

P&upAu,  (/sninpuH  ( inediuni  size ) iss 

Paiirt,  Myripristis  chry.so^e^* \'4) 

Paiiu'  u,  Carangiw  ignobilis IKS 

iParac'irrhites  an^atUH ^fio 

Pamcirrhltea  dnctiis I4<.i 

Paracirrhitos  forsteri 4n() 

Pod'  okaiiila.  Salariiw  brevis :a)'.\ 

Ponuhiinuhu,  Calotomus  sandvicenjiis ;U1 

PA'opAa.  Cirrhitus  marmoratiis l.VJ 

PoonA'a           f  ParacirrhlteH  cinclus 449 

ISebaiitapistc}*  >MiIlieiii I.'WS 

Pooii,  Cheilinus  hexagoiiatus 819 

PuakaMla,  Carangus  affliiis 195 

Pilakah&la.  Scriola  pnrpurascenH is:} 

Piullu           (Hei»atus  diissuniicri MM) 

' Hepatiis  K^inthcri 3s*< 

Puawa,  ChanoH  chanos th; 

Piihi,  Gymnothorax  (a  generic  name  for  eels) 9:i 

Puhi  laumili.  Oynothorax  undulatus 9h 

I*uhi  kApa,  Echidna  nebulowi 110 

J*tihi  kat>a'a,  (iymnothorax  pietUH l(« 

Puhi  kaiiila.  Munena  kailmc S8 

Piihiki'i,  Parexocd'tiiH  brachyptenw i:U 

I*iihi  oa,  Miira*na  kailiite ss 

Puhi  rtha,  I>eptocephaluH  niarginatns 7<". 

Puu  olai,  C-anthijraster  epilamprufl 4:51 

Chu           ICallytxlon  lincatuN :m\ 

Uulis  lepoinis 'Mx* 

Uhu  ulluli,  Callycxltm  peropicillatux :{J7 

Uiul,  Platophrys  (mntheiinus r>ij 

Ukikiki  kalikali,  ApsihiH  briKhaini 'j:« 

Uku.  Aprion  viresceuH 'j;iy 

Ula  lau  au,  Piiacanthus  nieeki 'j;{l 

UlAe           fSfturida  KmeiliN fV'> 

ISynodufl  varius ^^'. 

f Bowernia  ulaula 'SM 

Clailla Etelis  evurns » 2i2 

Etelis  raarshi iMO 

CarangUM  (large  size) iss 

Ulua CarangUH  nmrginatus  .  IIM 

CarangUK  forsteri 191 

Ulua  kihikihi.  Alectis  elliarin _'<»o 

Ulua  pauil,  Caranx  speciosuM 197 

Uou6a,  Chajnomugil  chaptalii liu 

UpapAlu,  Amia  menesema Jl'* 

U'u,  Myripriwtifl  niurdjan ir._» 

WAlu           I  ''^P*^"**  xanthopterus :;s«» 

'RuvettU!*  pretioHUS 177 

MulloideHauriflaniina j.V) 

MuUoideK  samoensis •_'.'»;•, 

ITpeneus  arge '. Jii  1 

Upeneiu*  tarnioptenw J*.:. 

VVeke  a'a  Mulloides  samoensis ..'.'>:; 

Weke  paht)la.  Upeneus  arge   2tA 

Weke  pueo.  UpeneuH  arge jr.  I 

Weke  ula,  Mulloides  auriflamnia l'.V) 

Weke  ula  ula,  Mull()i<les  flamraeus JM 

Welea,  Trachinocephalu«  myops/ «;2 


Weke. 


OEXKW.VI^    IXOKX. 


A'alafhi. 
Aawa  . . 


I 'Hire. 

:ur_' 


J71 
JTl 


ITf. 
IT'. 

ITi. 


liiT 

1  . 

Ml 


nbbnnialus.  Nauclerus 

atxlominalis.  AbiKk'fdiif 

(ilyphis4Ml(>ii 

Abudefduf 

Abudefduf  ab<l<>miiuili'^ 

inipttrij)i'nin«i 

f<fxfa.««"iatiis 

siiidi  »n  is 

.siirtlidiis 

Acantbias 

Acanthidiuin 

A('aiith<M-ba't<Mlt>n 
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capensis,  Carchan>doii 44 

ElopH 54 

I  capiHtratUM,  Balistes 411 

!                         I*a('hynathus 412 

CaprLscuH 408 

Caprlscu.M  munim  deutibus  iniiMitis 424 

(Taprophonus 361 

C'apropygia 446 

capro8,  Antigoiiia 361 

Caraeanthida- 4^*:^ 

c^'^racanthua 4r»3 

Caracanthus  apistus I.S4 

maculatus 4.Vi 

typicus 451 

unipinna 454 

Carangidee 1 79 

Garangoides 19S 

Carangoides  ajax 200 

blepharis 20! 

ferdau 198 

fulvoguttatus 199 

gallichthys 202 

gj-mnostt'tholdt's 1 9** 

hemigynmostothiiN 19*J 

Carangus 1  sjs 

Carangus  afttnis ia5 

eheilio \*m\ 

elacatv 1 90 

forsti'ri 191 

hel  vohis I9»i 

hippoides 1  i»o 

ignobilis IKH 

marginatiiM im 

InelaInpygu^* 1  <»2 

politus 191 

rhabdotus 1 93 

sansun 190 

Caranx 197 

Caranx  affliiis 19f> 

ba  jad 1 99 

beleiigerii 190 

bixantliopteruK 193 

(Carangoides)  fcnlau 199 

t'illariH "202 

cnimenophthalnius 1S8 

daubentoni 1 87 

ferdau 199 

forsteri : 192 

galluH 202 

gj'mnostethoides 1 99 

hasseltii 195 

helvolus I9<> 

hippos 1 9J 

(Hypocaranx)  sperioHus 19H 
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Chcetodon  uc'cllatu« 'SSS 

oliva<!eu8 403 

urnatiMsimiiH 373 

ornatus 373 

puDctatofasciatUfi 369 

punctatolineatns 370 

quadrimaculatus 373 

sebanus 365 

Betlfer 364 

soMidus 275 

sphenofipiliLM  369 

strigatUR 376 

tau-nlgriim 368,372 

trifaflciatus 372 

unicornis 403 

nnimaculatUH 368 

vittatus 3?2 

wiebeli 368 

Cha^todontidw 362 

ChfPtodontoplus 377 

ChsDtodontopH - 364 

Cha*tr)pteru8  mierochir 240 

Chaliwima 408 

Chamberlain,  Fred.  M 21 

Champsodon 477 

ChampBodontidce 477 

Chanld«e M 

Chanos 56 

Chanos  arabicus .   57 

chanoe 56 

chloropterus 57 

cjrprinella 57 

Indicus 57 

mento 57 

muchalis 57 

mugil s 57 

orientalis 57 

HalmoneuR 57 

chanos,  Lutodeim 57 

Chapinus 441 

chaptalii,  Chaenomuffil 140 

Mugil 141 

Chascanop^etta 611 

(^haullodontidse 71 

Chaunax 523 

Cheillchthys 4'26 

Cheilinoides 316 

CheUlnua 319 

CheilinuB  bimaculatus 320 

ceramensis 321 

dlgramma 320 

hexagonatUH 319, 321 

rivulatUB 322 

sinuosiu 322 

trilobatus 322 

zonunis 320 

Chellio 314 

Cheilio  auratUM 315 

bicolor 316 

cyanoc'hloris 316 

forskalii 316 

fU8CU8 315 

hemichrysoH 315 

inermis 314 

microstoma 315 

ramosUM 315 

viridifl 315 


cheilio,  Carangus lix) 

Cheilodactylus 446 

Cheilodactylus  vittatu.M 4  J7 

cheirophthalmus,  Dactylopterus 474 

Chelmo  loiigirosiris 363 

Chelmon  (Forcipiger)  longirostris :i63 

chena,  Ophiwephalus oi>3 

chevola,  Gallichthys 20*2 

chilcnsist.  Exoccetua 133 

Sarda 175 

Pclamys 175 

Chilomyctcrus 438 

Chilomycterus  afllnis 4:W 

californlcn.sis 439 

Chimsera 51 

Chimirras 51 

ChimseridsD 51 

Chimijcroidei •">! 

Chimtvroids 5i 

China-fish  527 

chinense,  Aulostoraa 115 

chinensis,  Aulostoma 115 

Chironectes  commerscmii 519 

leproHUs 520 

niger 519 

rcticulatus 5-M 

rubrofuscus 52() 

tuberosus 5.11 

Chlamydes 4W 

Chlamydes  laticeps 4,s6 

chloreus,  Dendrochlrus I6r» 

Chlorichthys 295 

Chlorophthalmus t»6 

chlorostlgma,  Thyrsoidea 94 

Chlorurus iU6 

choerocephalus,  Centrobninehiis t]9 

Chteroichthys IJO 

Chterojulis l>h."> 

Chonophorus I9"J 

Chopas,  The 246 

choram,  MastacembeluM 124 

ChorlnemuH iso 

ChorinemuN  moadetta 1  hi 

sanctipetri 1  si 

tol isi 

tol(x> IHI 

tolooparah 181 

christianum,  Holo<;entrum \:a\ 

Chromis 267 

Chromis  elaphrus 2tis 

ovalis 2<;9 

velox 27(1 

chry»eres,  Myriprlstis 150 

chT>*8erydro8,  Mullus j.'xi 

PseudupeneuM 2;V> 

Upencus 256 

chryserythruH.  Upencus 2"m"i 

chrysonemus,  Pseudupeneus 25s 

ChrysotosuK wvh 

chr>'8unis,  Coryphiuna 205 

Chub  Mackerel ir.9 

Cibotion ill 

Cibotion  punctatUK 144 

ciliaris,  Ale<!tis 200 

Caranx '2ir2 

Scyrls 202 

Zeus 202 
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cilUta,  Setena 256 

cinctiit.  BalisCes 414 

Cftntbigaflter 433 

arrhltee 449 

Piumclrrfaltet 449 

Tfetrodon 433 

cineiCA.  Alutem 4J4 

Clirhilabnu .* 315 

CirrhiUtbnu  JonUtni 3I.'> 

Cirrbiaomuii 4-!t; 

CirrfaitM  ( AmblyciirhiteH)  arnitwi 4:)l 

aivmttM 4'»1 

cinctiu H-* 

(Cirrblticbthyfi)  mariilatiut »'>:i 

faarUtus 4ii* 

fonteri »'•<» 

maculoiHui IVJ 

pantheriniM <•<» 

Tittotus 4>1 

Ciirbltlcbtbys  maculatuK >  >*-' 

Cirrbitida! n«i 

Cirrhltoid  Fisben 1 1«, 

CiiThltoidea UT 

Cirrbitoidca  bimariiU 1 1^ 

Cirrhitoidei u»; 

CirrhituB » '•  l 

Cirrhitiu  alteniatiiM l'»:i 

ari'jitw* l'>l 

faw*iatiLM U'j 

maculatibi i''2 

niarmuratii^ i vj.  \'.:\ 

C'irro8tome» ;;;". 

CitharoHlus Uh-, 

CithanjMlii!ioriuitis>iiim'i ;,7,; 

ciaifsfi'eiis.  Vitraria iNi 

riariaM .'^aj 

riariaH  fuwui* xu) 

UMgUT vjT 

pulicari> .'vil 


Clarlida' 

Clenodon 

ele|j8}'dralut.  Jul  is 

Cliniiui> 

Clupea  braKilieii>is  . . . 
micnicH'phala 

Clupeidtt* 

Cobb,  Jobii  X 

Gupcoliw 


.v» 

•Jii 


CdCOpsili,  S<•<^rI*K*llO|»^i^ Ji'.s 

Codflnbes ^*v> 

ctpledtinuK,  lilyphidudoii l'74 

170 

-.Cu 


.•■K 


colias,  Scomber 

rollana,  PxeudtKfcanis 

8caru8 

collarifi,  Scanu :i.'»7 

Ck>nettia G7 

Col  1  y  biw JW 

Collybiu  dra<-hine JUS 

Colocephali 74 

coluber,  Gempylus 179 

Golubrinu8.  Leiuianu« M 

oummerHoniana,  Anchovia t)l 

commerponii,  Antennariuii ^ln 

Chinmectes 519 

FUtularia 117 

Lophiiu 519 

Sphyrena 14*^ 


Common  Bullbead SSI 

Dolphin 2M 

cumprewuB,  Nauclenui IBi 

eoncolor.  Lentipes 491 

Sicyogaster 491 

conducU>r,  Centronotui 182 

<'oiu?j<>H - 178 

Toiiper 16 

CoDgiT  aUfpinnin 76 

Eels 74.75 

marginatun 76 

lUNirdrieki 7f 

<Vini;t>rmur9ena  ie<{Uorea 78 

Cniitrri'llus 76 

<'on^rrlhu¥aiinoreuj< 77 

l>owersi 77 

CoiitrroKadida' fi04 

t'oimroKadiis 5M 

('oii)i^n>ga<1iis  marginatufi (MM 

^\»IlK'nl^ 76 

roniorta.  S<*lMisiapisU.*s 466 

<'Miu»rh>  ii(Mi> 56 

<'(iiiorhynchiiM  glos.<<4.Mloii 66 

<-oii<»rhynchiL«i.  Albiila 65 

t'iMtkii.  ><'«»r|ntiia 

<«»pfi.  H('mi|>t«'miiotu« 

('••rullicola.Chatolon .,  874 

Svl>iisia|»i>.ti.*> 466 

«nnlylus 166 

('«rrini'iiius  iiiauritiaiMi>  181 

I'tTi*- 810 

('nri»  aimulala 814 

aruriit«M»-vtriatii> 812 

ayirula SIS 

hallifui 810 

t1avovitt4itu 

lonimMis ,. 

^aiinanli 

Kreeitoii^hii 

( lI(*ini('iiriM  nv<ea 812 

U'IMUiii- 807 

iniilticulnr 818 

I»iilclu'rriina 806 

n»*i<*a 811 

M'hauin>laii(lii 811 

vciiiista 812 

cori-.  .lMli> 814 

iV»riift-Fi>hi'> 115 

coriiiKfr.  AcniiiiiniM 408 

roriiutijs.  Chii'ttMlon 882 

Zaiu'lux 882 

roninatn«i.  Tetra<»don  (Anonmlus) 488 

( 't  try  I  »ha-na 206 

( 'oryi»hana  argyrunw 205 

chryfiuruii 205 

flolfyn 206 

dorado 205 

equiHCtii* 205 

faiicf  olatus 

hippurus  

immarulata 

imperialiM 205 

japonica 205 

marBrniTil 205 

Kcomberofden 205 

Horialia .'...  205 

Mierll 205 
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GoryphenA  vligata 205 

ylamingii 206 

CoiyphKiiidae 208 

CoHyphiu  albotfleniatus 279 

biluDuUtiu 2TO 

modestui 279 

ozycephalus 282 

unimacuUtiM 282 

Cottus  fllamentomu 474 

cnMlUbrifl,  Awaoua 498 

Parapeneufl 2t!0 

Fwadupeneuji 2S0 

Upenens 280 

CrMBiUbmi 819 

Cmyracion 426 

Craynkcion  implutiM 429 

Utema 429 

Grenilabma  modestufl 279 

Cromileptet 228 

CroHodenna 468 

onxenftattu.  Labnu 281 

Prlacmnthus 229 

cmmenalis,  Pelecanlohtbyt 510 

crumenophthalma,  Tracharops 187 

cramenoph  tbalmuii,  Gamnz 188 

Scomber 180 

Cryptotomna  Mndwioeiulfl 842 

CtenochctUB 808 

Ctenochstus  Btrlatiu 898 

■trlgomu 891,809 

ctenodoii.Aoanthiinis 899 

Callus 479 

Culitia  fUacos 480 

cuYler,  Anamptet 291 

cuvierl,  AnampuM 292 

GyanichthyB 488 

oyanoobl(»1a,  Cheilio 815 

cyanopfarys,  Naucrates 182 

cyanoptemm,  8oleno«tomua 118 

oyanoptenu,  Solenostomuii 118 

cyanottiffina,  Aaterropteryz 481 

Biachyeleotris 481 

Eleotriodes 481 

Elotrli 481 

Sebaatkshthya 455 

Cybtnm  petiu 176 

lara 176 

■olaiidri 176 

verany 176 

Cyclichthyi 488 

C^cloqxmdyll 44 

oydoalomua,  FarupeneoH 256 

C^elothone 71 

cydunu,  Calotomui 842 

cyltndrica.  Belone 124 

Cymolatea 827 

C^olutea  ledosll 828 

CyniehthyH 223 

Cynocephaliu 87 

cjrpho,  SalariaB 602 

cyprinella,  Cbanoii 57 

Gyprinid» 582 

Cyprinufl  auratiu 582 

carpio 627 

pala 57 

tolo 67 

Cypailuius 184 


Page. 

Cypsiluniii  airisignis 186 

bahienftis 186 

micropteruH 181 

fdmus 184 

DactylopteniD 471 

DaGtyloptenm  cheirophthalmuM 474 

JaponiciM 474 

orientalls 474 

DaMylliu 266 

Dascyllufi  albisella 266 

trimttculatiiH 267 

Dasibatis 47 

Dairibatis  lata 4H 

Dasyatidffi 46 

Daiyatifl 47 

Daiyatiii  hawaiiennU 48 

lata 47 

nciera 47 

daiiycephaluii,  Arius Wl 

Daayiropeluii 69 

danbentoni,  Caranx 1»7 

DeeapteriM 1h6 

Decapteniti  canonoidoM 18(i 

plnnulatiui 1X0 

Decaptiw 1X6 

Deep-water  GiirnanlH  471 

dekayl.  Scomber 170 

Demolselleii.  The lirtU 

DendroohiniH 465 

Dendrochlnm  barberi 4G6 

chloretiti 465 

hudmiil 465 

depauperatus,  Hemframphiw 127 

deprean.  Flfitularia 116 

diaboliis,  ScTorpena 470 

ScorpttDopNlH 47t> 

diacanthiu,  HolacaiithuR 379 

diadema,  Holocentrum ltM» 

HolocentruH 159 

DIaphanicthys 75 

dIapbanuM,  OKtracion 445 

Diaphaida fiiK> 

DiaphuR 67 

Diartodon  unlmaculatiiR 2X2 

DIbranchua 525 

Bicerobatiii  Japonica 51 

Dicerobatiui 50 

Diohotomyeterea  ( Dlchotomycttir) 427 

Dicrotufl 17M 

diego,  Scomber I7i> 

digramma,  Chelllnua 1^20 

Dilobomycterea  (Dilobomycter) 427 

dimidiatua,  Labroidea 279 

Dlnemua \M 

Diodon 4W 

Diodon  atinga 437 

attinga 437 

brachlatiia 437 

echinua 437 

holacanthuH 4:« 

hyatrix 437 

litaroauH 436 

maculatua 437 

melaiiopaia 4'M 

multlmaculatiui 436 

novemmaculatua 436 

nudifiona 43» 
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rpttH<u 

doUiKUUKil 

I>ii«8bvki.._ 

iloltirn.  CorTphma 

dall«M.  OTanHHntiiwiui . . 
DnlphlB,  CummoB.-. 


OotpaUw... 
ItortBa.TbeJolm.. 


DwTlchtbrR 

DcrjilFbtlijn  plcutntienU 

Darrrtuunphu* 

Doryrhuapbu  pU^untcsailA . . 
dneliau.  OoIlTbus 


JiDmbm.  AnlCTumriM. 

dnblw.  Ckllj'adni 

Pumdim-iini*. . 
duclor,  <}iuUEnKieD». . . 


pol^iona IW 

I                  pnlioD _ IW 

VBrlcenta HI 

linrl* IW 

j                   «ebim .._ _  IW 

I                   ituurtB y. 108 

j                   unK^he* in 

'  ecbidiw,  UrmnnthOTmi Ill 

M'hlniw.  Dlodm 417 

l'>hial.>ii BOB 

nlvntalua.  Blemdni GO 

S&UriM HB 

wKCongCT U« 

Pimke - W 

Snipe _ W 

pt'llenkce,  Mjliolmai BO 

i.-]»iiitie.  ranLngiu ISO 

Elainlt* US.UT 

Eisjwll- WpinmilHiHK 116 

ptniiiilsiii' tW 

.■iaphnu.  ChromI* MB 

Elii-«tnin» «a 

pLeitaus.  Aspb-umJi IBb 

Kjphofiif MT 

MmtlepWniB MJ 

Elooirioriw  ryanoBiigmi 481 

Kkiilrls <n 

ELwitrta  fiunB 4*0 

•anilgrlrini^ «» 

KltfphBIil  FUhiH Gl 

I'EonipHiiJi.  rLitlodtin __ MS 

Hupalu* IW 

SiHtnpdi MD 

Kl->I.t<i* -, » 

E1.1IW W 

KIupiiBnililiii»)|Tu»odaita> M 

fnilifiw M 

Inrrmi* M 

"Biinw n 

Boiru.'i^MwilKDii m 

Emmellrhlhfc Ht 

EmmeHi-hllir'' »lili«*Ul HM 

iCni'belj'wpluli M 

EnrhelynaiB « 

EuohelnuMM  bleekm n 

Tinidenliw tl 

Eneheljortn  (M 

KurtaBtjrnnu  kler MO 

Ea^raulldflt -^- ,,,,,.  01 

I  Kngnxllibuhteiub U 

I   EiijorprtMpoii (14 

EntiwplerygliM 

En  Deaptery  |[1  lu  ■irimps. . . . 

FDffifer.  HolopFIimi 

fiiiaigrieuis  \avacalicblh^.., 

KntonucrodiB _,.....,_. 

Eutaxjrelilni* 
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Enypnias  oligolepis 489 

eoume,  Prionurus 406 

eparai,  Acanthurus 386 

epilamprufl,  CanthigaMter 4»4 

Tropidichthys 436 

Epinephelus 222 

Epinephelus  argus 222 

fiiscogiittatiiH 225 

guttatus 222 

miniatuft 222 

quemufl 223 

Epipedorhynques  (Eplpedorhynchus) 427 

epiphaiies,  Eviota 481 

equisetis,  (^onT^ffina 206 

ercodes,  Gymnothorax 96 

crethizon,  Ovoides 429 

Erpichthys 497 

Erj'cthys 34C 

erythweiun,  Holocentrum 162 

erythneus,  Holocentrus 161 

Erythrichthys 244.246 

En'thrichthys  jtchlegolii 245 

erythrina,  Amia 217 

erythiiniifi.  Apogon 217 

MulloIdcM 261 

erjthrocheiloe,  Albula 66 

erythrodon,  Callyodon 367 

ScariM 368 

Escolars 176 

Efloz  argenteus 66 

brasilienfds 1*28 

maxilla  inferiorc  prodiicta 128 

Tulpes 66 

Elelis 240 

Etella  evunis 242 

marahi 240 

Eteliscuii  manhi 241 

Etmoptenui 46 

Etrumeiu 68 

Etrumeufl  micropuB 68 

EiigaleuR 36 

eiigeniuH,  GobiomorphuH 483 

Eulamia :« 

EuleptorhamphUH 128 

EuleptorhamphUB  longiroMtris 128 

Eumycteriaft 430 

Eumycteiiai«  bitteniatUH 436 

Eupemifl 31 4 

EupemiB  f usifomiis 316 

EupoinaceiitriiH 270 

EiipomaceutniH  marginatUB 271 

nigricans 271 

euroBta,  Lycodontia 93 

Thyrnoidea 93 

eurofitufi,  Gymnothorax 92 

Eurymyct«ra 106 

Eiirymyctcra  acutirostris 106 

Eu8chi«t<)du8 272 

Eusphyma 41 

EustomatoduM 186 

Euth  jnnu8 172 

evanidus,  PHeud(M?heiliniis 317 

Eventognathi 682 

Eveplgymnu8 186 

Evermann.  Barton  Warren 20 

evermanni.  Amia 213 

Anampac's 293 


Page. 

evermanni,  Apogon 214 

Eviota 481 

Eviota  epiphanes 481 

evolans,  ExocMPtiin 133 

HalocypMeluH 133 

Evolan  tia 13^ 

Evolantia  mioroptera YM 

e\'uni8,  EtelLs 242 

Exalliaw r>o:J 

Exallia«  brevii* 603 

Exocoitidtr 130 

Exoc(Ptu.«j \'S2 

ExociPtus  IxahicnsiH VM\ 

brachypleruj* r.i2 

chilensiH 133 

evolans KW 

georgianiiM 133 

hlllianus 132 

micropteriis 131 

mon(x:irrhuK l:t;? 

neglet'tus 13'> 

obtiwiroHtriH i:i3 

ro8tratus 131 

fdmnH i:v» 

Rpcculiger K{3 

Hplendenn i  :i;i 

volitans 132 

Exonantes 1 3:i 

Exonautes  gilberti  1;J4 

eydouxii,  JuIIh ;i(>y 

fanfariLs.  Nauorates 1H2 

farrimen.  Gobiopterus 4.vj 

faseiata,  Gymnoinum-iia lot; 

fafloialns,  Blepharis 202 

(Mrrhites 449 

Tetragonoptrus  ((Mm'UMloiitops) 'Mx 

fafu.'iolatUH.  Coryplm'iia 206 

ferdau,  r^irangoides Ihm 

Carnnx ]\^ 

Caranx  (Carangoide}* ) VMJ 

Scomber iw 

ferox,  Saunw m; 

Fierasfer fxw 

Fierasfer  homei :<i', 

umbratilis riOi:» 

Fienurf  eridae i<i't 

tilamentOBiLs,  ('ottus 474 

Hemirhamphus rj>s 

Pomacentrus 'MV* 

Scomber -jtrj 

FiHher,  Walter  K 21 

fisherl,  Hippocampus iiy 

Holaeanthus :i79 

Fishes,  Elephant .')l 

Frog 517 

lHO«<}>ondyl()Us .vj 

Jugular :»oh 

Pearl :>06 

Fistularia IK; 

Fistularia  commersoni 117 

depressa 110 

immaculata 1 17 

petimba Ik;,  117 

serrata lie; 

FistulariiduD 1 1.. 

Flagellaria 1 1«. 

flas^elhim.  Aetobatis .'»i> 
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flagellum,  GoniobatU . 

Raja 

Flammeo 

Flammeo  sammara . . . 


scythrope 1 


flammeus,  Mulloides 

Flat-fiflheH 

flaveflcens,  Acanthurus 

Scopas  

Zebrafloma 

flavicaudiu.  Sphagebranchiui. . 

flaviinaixin&ta.  Miira-na 

flavimarginAtus,  Gymnot  borax 

flaviasiniiis,  Forcipiger 

flavivultUB.  Aphart'Uis 

flavolineatusi,  Hypeneus 

Mulloides 

Mulluj* 

Upeneifj 

flavomarginata,  Muncna 

flavovlttata.  Coris 

Juib» 

tlavovittatuji,  JuHm 

florealis.  Spheroides 

Tetrodon 

Flounders 

Fluke 


Flying-tishes 

Flying  Gurnards 

Foa 

Foa  brafhygmninm 

fontinaIi>.  Salvelinus 

Fori-ipiger 

Foroipiger  ttaviNsiniu> 

longin»<tri- 

formoMU>«.  ('allyo<l«>n 

('oris 

Julis 

pMMj<l<>s<'ani>  

S<*ariu« 

forskalii.  <'heilio 

(tlossorlus 

Scams 

forsteri.  Albula 

Ambly<'irrhii«-s 

Canmgiw 

Caranx 

Cirrhites  

Granimistes 

l*ara<'irrhiU'^ 

Fowler.  Henry  \V 

fowleri,  MirrrKloiuiphi- 

fralereulus.  Pseudu|HMi«Mis 

rjH*neus 

fremblii.  Cb*todon 

frenatu^i.  Apogon 

Baliste.«i 

Balisten  (Balistapusi 
Friars 


Frigate  Mackerels 

Frog  Finhes 

Frogs 

frontieoniis.  Naseus 

Naso 

fuIvoguttatUM.  ('arangoide«. 

FuH'aria 

tun'atiis,  Apbareus 


Page.  Paire. 

.tO      f us*'a.  Eleotris 480 

50      fibicipinnis,  .\nthia» 226 

155                            (>dontanthia« 225 

15.5      fu.«<oguttatus.  Epinephelus 225 

S7      lUMolineatU-s.  Balistes 409 

fum-ostriatus,  Holocentrus 157 

iu«-um.  Thalassoma ■  299 

fus<u»i,  (heilio 315 

riaria-s 530 

Culius 480 

( iobi  us 484 

♦  ioinphosus 290 

K  yplu  isiis 248 

Lahnis 300 

MaiToptrronoms 531 

M>ijH> 4K3 

Pini«U'ptenis 248 

Xyst.  r 248 

i'ii-ifi»rTiii-.  Ku|.<*ini»i 315 

I^hnis 315 

(,a<li.l;i  608 

u'aiiiianl.  .luli^ 305 

),';tinmr(li.  r.»ri«« 306 

Uiilartarrna,  ."^t  Ka^tapi^li"^ 459 

(,al.i  34 

Hal.i.hth}- 631 

'ial»'<K»r<l'> 36 

<  la  !••«.<  (Ti  I"  ra>  iH-ri 37 

tiifriiui". 36 

iraltMMloii.  Larloria  445 

<ial'<<rhinii>- 35 

•  iiilt^u* 35 

•  .alfU*  ja|M»iii(U«- 36 

vuluari- 36 

z>  o|.i«'riis 36 

•  .alli<  luh\- 200 

(iallirhthys  dirvola 202 

major 202 

irallichihyN.  (arHnt'nidrs 202 

iialluv 200 

<iallu-  \  ir»'^M-n> 202 

fcrailu*.  <  'araiix 202 

-iT                      ><\  ri» 202 

■-.                    Z.n^ 202 

'  '^'       L'am:riiru«-.  «  urrharias  {  Prii)n«Mlon) 41 

1-*1       u'arrrtti.  .M..!i(H»r«» 406 

1'-*-'                        T;i  niaiiotus 471 

1 '"       <ia*ur<>vt.iis  aiit«<-«'sx»r 182 

\'di                               diulof 182 

4:>o       «ia-trophy<.w> 426 

Jl       «MMii|'ylus 179 

<»j       (irinjiylMv  (■••liiWer 179 

_T.l                           nphidianus 179 

•^1,.!                         prnmetheu.s 178 

;;7'.                         MT|>ens 179f 

•Jl'i                          M>laiidri 178 

nj      fifncioii 426 

111'      (niiManlhus 877 

1  ;i7      i:en i \  i t la t us.  A  waou.** 492 

ITu                               (Jobius 498 

517       j;t^)fTrny.  Julis 289 

5js                       MatTopharyngodon 288 

\{X\      peofTn>yi.  Platyglossus 289 

RKi      ifL'orgianu.s.  Extx'oetus 133 

IW      'Mrmo ,..  174 

'Jt>^      <;ermogeniio 174 

j;i*j                  sibi 175 
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germo,  Germo 174 

Soomber 175 

gibbifrons,  Alticu8 499 

Julia 314 

Salarias ftOO 

gibbosa,  .Soorpaenopsls 468 

gibboeiis,  Scorpeenopsin 470 

Sforpeenichthys 470 

gigantea,  Belone 124 

giganteiifl,  Ty losunis 124 

gigas,  Glyphisodon 275 

Gilbert,  (Umrles  H 20 

gilberti,  CallytKion avi 

Exonautes 134 

Scams 355 ,  356 

Gillias 495 

giuris,  Glo«Kog(»biuK 484 

glauca,  Isuropsis 43 

Lamna 44 

Oxyrhlna 44 

Prionace 37 

glauciu,  CarchariaA 37 

Squalua 37 

gladlBpiniB,  Holocenthnis 164 

gladlus,  Xiphla« 16K 

(ilossichthys 516 

glofisodon,  Conorhynohus 56 

gloesodonta,  Albula 56 

Argentina 55 

gloflsodontuH,  Butirinus 56 

(ButiriniiM)  Elops 56 

Gloesodus 55 

GloHHodus  furskalii 66 

GlosRogobiUR  giurifl 4H4 

Glyphidodon 272 

Glyphidodon  ccelefitiuus 274 

( Paragly phidodon )  jnelaM 275 

Baxatllis '274 

Glyphlflodon 272 

Glyphisodon  abduminaliH 274 

glgaa 275 

imparipenniH 274 

notatus 275 

sindoniM 272 

sordiduH 275 

OlyptocephaluR 510 

Gnathanodon 197 

Gnathanodon  speciofliifi 198 

Gnathocentrum :«2 

Gnatholepifl 487 

GnatholepiM  knighti 487 

G  nathophiM 76 

<}oat-Fi8heH 251 

Gobien 478 

(Jobiichthys '. 485 

Gobiichthys  lonchotus 485 

GoblidsB 478 

Gobioldei 478 

GobiomorphuM 483 

(tobiomorphiiR  eugeniuf* 483 

GobionelhiH  lonchotus 484 

Gobiopterus 482 

GobiopteriiM  farcimen 482 

Gobiufl  albopunctatufi 484 

breviceps 484 

fuscuB 484 

genivittatus 493 


Pa«e. 

Gobiu8  homoeyanus 4Si. 

nebulo-panetatUM 484 

padangensiH 484 

papuennb) 493 

punctillutUH 484 

sandvicensis 484 

soporator 4.H4 

8tamineU8 493 

godeffroyi,  Ananipst^s 293. 294 

Goggle-eyed  Jack 187 

(JoldfiHh 528,  532 

(roIdHboroiigh,  Edmund  L 2U,  21 

goldsborougtii,  (iyinnothorux 100 

Gumph(»suH 289 

(fomphoBUH  eepeilianus 291 

f  U.SOUS inw 

melanotus 290 

pectoralis 290 

8And\vichenKi8 291 

tricolor 290 

variuH 289 

Goniobatis 49 

Goniobatis  flagelluni 5o 

meleagri.s 50 

(ionocepbalus 471 

Gono<^hu.'todon 364 

(tonopterus 382 

(ronopterus  nid^rens :i83 

goreenHifi,  Albula 5t» 

gracilicauda,  (iyninotborax 94 

gracilis,  Saurida 65 

Sauru8 65 

Scomber 170 

gracilispiniH.  Holocenthru.s 164 

Grammi.steM  forsteri 450 

grandoi>uIiM.  Monotaxis 243 

Sciivna 244 

Sphajrodon 244 

greenoughii,  Coriw ;i09 

greenovii,  JuIIh : 3um 

(f  renadierR 5i>9 

grex,  Scomber 170 

Groupers 222 

guentheri,  Mugil Ik) 

guntheri,  Hepatus 'M^h 

Teuthis ;isy 

guntheriana,  Alutera 424 

GurnanlN,  Deep-water 471 

Flying 472 

guttat4i.  Raja 50 

Scorpajna 455 

guttatUH,  Acanthunis 39:s 

Bodianas 222 

EpinepheluH 222 

Har^turuH 39;i 

Uepatu.s :{92 

LamprlH itkl 

Serranus 222 

Teuthis 39:i 

Zeus Itk*. 

Gymnepignathus lv% 

GymnixuiuthuH  intermediu.s 474 

Gymnodontes 424 

Gymnomureena 105, 1 1 1 

Gymnomuru^na  doliata lOti 

fa.*'ciata 106 

macrocepbalu8 112 
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Hepatiifl  matoides 387 

olivaceus 385 

wndvicenHit) 394 

triofitegus 3^ 

a  mbra 387 

xanthoptenis 389 

Herring , ."V* 

Hegperanthiafl 240 

heterodon,  Pagrus 244 

Sphffrodon -244 

Heterommata .')09 

hexagonatuft,  Cheillniw 319, 321 

HexanematiehthyH ft31 

hexanemus,  Polynenms 14ft 

hexataeuia,  Pseiidocheiliniw 317 

hiann,  Athlennen 12ft 

Belone 126 

TyloRunis 126 

HihimAnu 49.  oO 

hihpe,  Balistw 412 

hil  lianuH,  Rxoca^tng 132 

hilonis,  Qymnothorax 102 

Hippocampus 119 

Hiln 291, :W9 

Hilu  lauwill 30<; 

Hilupilkoa 4fto 

Himantura 47 

HlnaWa  akl-161o 28H 

Uwl 290 

lauwili 3(»2 

lol6 :W> 

luahine 297 

Hippocampino' 119 

Hippocampus 119 

HippocampuR  flNheri 119 

hiloni*" 119 

hlppoide«,  Carangus 190 

hippos,  Caraiix 192 

hippuroides,  Ijepimi>hiN .* 205 

hippums,  Coryphtt'na 204 

hijq>iduR,  Tetraodon 427 

Tetrr^on 429 

Hlftrio ftl7 

hcBdtii.  Malacanthus 276 

Novacula 326 

HolacanthuR 377. 426 

HolacanthuK  arcnatu.s 378 

bicolor 380 

bi>q>irKwus 378 

dia<'anthu8 379 

llMhcri 379 

holacanthus,  DitMluii 436 

HolocanthUH  hystrix 437 

Holo<renthni» 159 

Holocenthnis  gladispinis 164 

graciliNpiniM 164 

thorntoncnsiH Ift7 

Holocentridffi 146 

Holo4'i'iitrum Ift9 

HolCM'entrum  argenteum 158 

chriNtinnum 166 

dia<lciiia 160 

dipl(>xi|>lHiM 164 

erythni'uni 162 

leo 161 

microstoma 161 

pimetatissimum 164 


Paget 

Holocentnim  sammara 156 

spiniferum ir»l 

tahiticum 157 

Holocentrus 158 

Holocentrus  diadema 159 

diploxiphus 164 

ensifer 165 

erythntux 161 

fum'ostriatUR 157 

leo 161 

micmRtoina 161 

miero8t4)iiius 160 

punotatissiniuN UV2 

Nammara lf>6 

spiiiifer Uil 

xanthorythnis lfV4 

Holoccphali r.i 

Hololrachj's 147 

Holotrachys  lima 147 

Homalogr>'8tes 2*23 

honiei.  Kierasfer ,'»;;."» 

homiwyanus,  Gobius 4H4 

Hoplichthyidff' 472 

Hopliohthys 47'J 

horridus,  Antentmriii.s .'Sis 

Hou 'jyiT* 

Hudson,  ('harl«>M  B *J0 

hudsoiii.  DciidnK'hirus 4ti.', 

humeraliH,  Acanthurus ;i.s(> 

ChuUxlou :J74 

humilis.  DulfN l>i)8 

Myripristis 147 

HumuhuDiu  oUm'Ij' 417 

hiukolc 409 

lei 410 

minii 411 

nukunuku  apiia'a li:^,  414 

uli 409 

Hypenoufi  flavolineatuN -v-.i 

HyphalontHlniK tk", 

Hypocaranx 197 

Hyporhamphus V2t\ 

HyiKirhampbus  pacitlcus 126 

HyiK)rth<HluH '>2:\ 

HyiKWcrranuN •>*:< 

HypoRtomides 1 43 

hyiwelopteniM,  Acaiithurus '^j- 

Acnntbnrus  (Hur|iuniM  :i97 

Ze)>ras<)mn 397 

HypsicometcH 470 

Hyiwinotus ;u;i 

hystrlx,  Dicxloti 4;{7 

Hokx*aiithu.s 4^7 

Paradi<»doii 4:57 

IchthyapuH so 

li'hthycalluri -j^ft 

IchthyocAmpUH 121 

JebthyophiK n  1 

IchthyophiH  {»aiithrriiitiK ipj 

tigriuuH 1 1;{ 

Idols,  Moorish ;is;{ 

iguobilis.  CnrangUN is?^ 

('arunx ivn> 

Soomlwr ivK) 

\M\he 127.  ijjs 

immaonlnta,  Amia .v> 

CoryphH-na 205 
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fmiiMcalata,  FtofcnlAriA 117 

imnuiciilatiiB.  CftoDorhynvtius 117 

Upenetu i'K* 

tmimmto,  Thalawoma '-".17 

impAripeimls,  Abudefduf '27 1 

GljpbiMMloD '-•74 

impertaUi.  Corn>tuM>A '•^^'* 

Implunu,  Cnymcioo 4J9 

Tetrodon 4> 

IncipieDft,  AcAnthnniii kio 

Indies,  Aetolmtbi '^ 

MonotAxls 2\A 

Scrris Ji' 

indiciia,  ChaiKM '^T 

ElopB M 

Naiicimtei !•*-' 

Scyrb i"--' 

inermis,  CheiUo 'H 

Elopa '4 

Lftbnifl :''i'> 

IniittlUM :•> 

Inlistiiu  leacosonm* -•! 

mandicorpiw ->i 

niger ""■'.i 

pavoninos "?-"* 

venter '-■■- 

Iniomi •■'. 

inimlanim,  Athcrina .  > 

Carrharia^ 

intermediiw.  Gymmicanthiis 

Iracnndofl 

Iracundus  sigrniler 

iridewenii,  Halichopres 

Iridio 

irradiana,  Calotomu!* 

iM*haiia,  Anchovia 

IwifTomphodon 

iHO^pondfli 

Imnpondrlotu  Fi:^hi'}t 

Ipuropriii 

Ifluropeis  glaui*a 

Jai'k.  Go(fgl*?-«y^ 

jacob««,  Echenelx. 

Remora 

jactaUir.  Canthigaster 

Trapidlchth>> 

janthinas  CanthigaKter 

TeCraodon  <  Aii<R>niiiiv 
japuiiica,  (^ephalopteni. 
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Dfcerobati^ » l 

Mobula ■'•«< 

Pwudanthiaii .-JT 

japonictis,  Dactylopterus 471 

Galeiu* :^. 

Scomber w.* 

Jenkins.!).  P -•<» 

jenkinsl,  Callyodon :j.  vj 

HemipteronotUH SVi 

Pomacentnu 270 

.Si'anw 3.S4 

JohnI>oriex 3tJl 

Jordan,  David  8tarr JO 

Jordan.  KnightStarr -JO 

joidani.  Cirrhilabnw 315 

Pseudoficarufi 360 

Jugular  Fishes o08 


Pige. 

Julis a^8M 

JuliKaneitensii*.... SM 

uxlllari* 284 

iMllieiii 

balteatuii 

biratenatiio 

bifer 

clfp>ydraliH 

r<»ris SI4 

•lupt-rn-i 

•liifH-rrey 

fvdonxii 

:!itv(i\ittHtH 

:iMVi»vittMtn«« 

foniH**!!" -«^,, 

:;airuanl 

u'i'^'tTroy 

icil»»>ifn»iis S14 

cn-fimvii , 

U'jMirui*- 

h*ii«MrhyTirliiis 

luimri'. SIM 

liitv'<»-ii'i SIM 

m»*l»-akrri«' 2W 

lIliTli-lMl-. 

ni«Ti«Mi-i 

«>l»MMirH 

i»rTuiti««siiiit:^ 257 

liiilrhrrriina 306 

purpunii* 297 

•  pia<lric<»l««r 297,800 

Trilohata 297,300 

irili»lmni< 800 

umNrrivtigiiia 801 

VHiiik«»ri'n^i- , 

vorti«-alis , 

viridi" , 

Kahiila 188,185 

Kahala  opio ]84 

kailwa  .  Miin*  na tV 

K'.'iku IC 

Kala -102 

Kalaloio 401 

KaU- 898 

ka;l«»Minia.  Novamm 827 

Novanilirhthys 827 

kaiiila.  Muniua  fiO 

kaufiii.  LyfjMl.iiiti- 99 

Thyr*«»i(i»*H 90 

Kawakawa 178 

Kawalra 148 

Kawi/1»'H 82 

Kik».' 427 

k.laartii.  Mupl  140 

kflcipioiiis,  Ilcniicori!* 812 

K  i.'U*  tirirclla 488 

K«*l  huo^cIlH « iliKoU'piti 488 

ki*Il<i«nri.  Aiithias 227 

ISt'iidanthian 

.Seljast*  »|»His 

K(>ndall.  William  (Vrnverae 21 

KoniUNly.  Clarence  Hamilton 21 

Ki*TjttM*aprrh» 

Ki'ris 

Kihikihi 882.896 

Kikakiipn  806.806.878,447 

kleinii.  Balistes 
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kniKhti,  Gnatholepls 487 

KoAe Zn 

kielreuteri,  S<'omber 182 

Kuhlia LW 

Kiihlia  arRe 209 

malo 207 

tseniiim 208 

Kuhllldsp 207 

Kumn 262 

Kiipipl 274 

Kup6up6i] 314 

kuru,  Pol  yiiemiw 145 

kyphosida? 246 

KyphrmUH 246 

KyphOBUs  elegans 247 

fuwiiH 248 

Hand  wicheiiHiN 247 

Labrida? 277 

Labroid  FiHhe« "276 

LabroidcH  dimidiatus 279 

Labroperca 2Z\ 

I^bruR  alliovittatutt 285 

an|inilof(UH 156 

frnientatUH 231 

fUNOUM 300 

fiudformls 315 

hamek  315 

Inermiit 816 

lunariH 304 

luteficenR 804 

marmoratiiH 462 

t«niouru» 326 

trilobatus 300 

viridis 304 

zeylonicus 304 

lacepedli,  Leiuraniw 81 

laeertiu,  Scomber 170 

lacrymatufi,  Tetraodcm 429 

Laetophryfl 441 

Lactoria 441 ,  444 

Lactoria  g&leodoii 445 

KChlemmcri  444 

Ladyflshes 54 

lAiV 180 

Lifmoncma 509 

Iseviii.  BallHtcH 4*22 

Lagocephalus 425 

LaffotrephaluH  oeeanieuM 425 

Laipala 397 

lamia,  ("archariax 40 

LamiopHiH 38 

I^rana  glauca 44 

Lamnite 43 

LamnidfR 43 

lampra,  Miinvna 90 

Lamprida' 166 

LamprJH 166 

IjampriH  hina 166 

reKiuH 166 

IjampiigUM 204 

LampiiKHN  siculiw 205 

LanccletH 33 

Lantern  fishes 61 ,  67 

Lao 286 

lata,  Dasilmtis 48 

DayyatiN 47 

Trygon 48 


Page. 

lateniR,  Arothron 429 

Crayrarion  429 

Tetraodon \'>h 

latieepH,  Aetobatis ;tO 

Chlamydes 486 

latidens,  lA»thrinuH 244 

Spharodon 244 

latifmnM,  Ovoides 430 

latironlriM,  AetobatiM 50 

latuM.  Caranx 192 

I^uia S55 

lauia.  ('allyodon 3.>4. 355 

SeaniN 356 

Lanrida 63 

laysana,  Munena 94 

laywninM.  AntennariuM 520 

layNanuM,  G ymnothornx 93 

lea<'hiantis,  Thynniw 174 

Le  BaliHte  bridt' 112 

lecluse.  (?ym()lutes ;V27 

XyrichthvM :^2S 

leelusii,  CvmoliiteM 328 

I>ef  royia 505 

leihala,  Echidna 109 

Leiurann.*( si 

Leiuraniis  eohibrinus si 

laeepedii si 

semicinetUH 81 

lemnlHcatus,  Osmenis tMi 

liemniwtma 179 

Lemnisoma  thyrsitoides 1 79 

lentiginoNiim,  OMtnicion 44:; 

lentlgincwus,  Ostracion til 

Lentipes 491 

Lentlpe«  eoncolor 491 

NeminudtiH 191 

leo,  Halloh(vres 2S5 

H()l«K*entrum ir,i 

Holooentriw I6i 

leojMinhis.  Hlennius .'hm 

Salaria.M 5<)  1 

Li'pidaphiis 27h 

LepidaploiH  a]lM)tivniatiis 27H 

biluniilutu.s 279 

mo<le«tHK 279 

strophodes 2s() 

Lepidion .^>k 

lA'pidm*lm*t()di)n ;«>  1 

LepidomeguM is;^ 

lA'pidopidw \-(\ 

Lepimphis 204 

Ix;pimphi8  hippuroides 2(>.s 

Leptoeanlli :vj 

LeptocephalichthyH 75 

Ix'ptocephalidrt' 74 

Leptocephalns 7:» 

lei)omi8,  ('oris im)! 

JuIIh :uH', 

leprosuH,  AntennariuM .M«i 

('hironeetes vjl) 

Lcs  Alutt^reH i2:t 

Diehotoniyetenis  ( DichotomycttT  i 127 

Diloboniyeteres  (  Dllolxunyeter) |'J7 

EpliMidorhynqnes  (Epipedorhynchus ) 427 

Ovoides 127 

Plerois \e:^ 

Promecocephales  ( Promecocephalus) i2fi 
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macToptera,  Myliobatls.. 50 

MacropteronotUB  fuseuH ft31 

Macrorhamphcwida: 117 

MacrorhamphofiUfi 117 

macrorhynchUB,  Hemiramphus 129 

Macrouridse JiOQ 

macrounis,  AlopiaK 43 

maculatus,  Caracanthiw 4f>3 

Cirrhitcs  (CIrrhitlohthys) 453 

CirrhitichthyH 45-2 

CirrhiliiH 452 

Diodoii 437 

MicropuH 454 

Scomber 170 

maculifera,  Amia 212 

macukwus,  Cirrhitcs 452 

inaderafipatensis,  Butirinufl 57 

Msenidae 244 

maKniflca,  PifloodoiiophiR W 

maKniflcus,  Myrlchthys  . .  w 84 

maKur,  Clarias 527 

Mahihi 204 

MfthimAhi 204 

Main 387,389 

Maiko 393 

Maikolko » 386,398 

Mail-Cheeked  Pishes 453 

major,  Gallichthys 202 

Maka 194 

Makaa 194 

MakA'a 276 

Makimaki 427 

Makmwa 58 

Makua 440 

makua,  Ranzania 440 

Makutana 445 

Malamalama 811 

Malacanthids 276 

Malacanthns 275 

Malacanthus  hcedtli 276 

parvipinnis 275 

malleus,  Hqualus 42 

Zygsena 42 

Mallus  oxycephalus 256 

malo,Dule8 208 

Kuhlla 207 

Malolo i:W.  131, 182. 134 

MalthopsiH 624 

Malthopais  mitriger 624 

Mam4ma 272 

MamAmu 248 

Manaloa 248 

mancus,  Platophrys 513 

PleuronectC}< 514 

Man-eater  Sharks 44 

Manini 394 

Mano 45 

Maiio  kihikihi 41 

Manos 35 

mantelliger,  Chiutixlcm 37*2 

Maomao 272 

Mapo 4t& 

Mapo  f  iis<!UH 483 

marc"hi(uius8anim,  Passer 513 

mnrRinalis,  Brotula 507 

marginatus,  Caraiigus 191 

Caranx 191 
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marginatus.  Conger 76 

Congnigaduh 504 

Dules 208 

Kupomacentnis 271 

HomirhamphtiN 11S8 

Morotiopsii* 'JOH 

margravii,  Corypha'na 206 

MariF)05«aN 166 

marmorata,  Gymnomura-na 112 

MurK'na 99 

marmoratu.o.  Alticux 49J* 

BleniiiuR 4  W 

Cirrhites 153 

(MrrhitUH 452 

Labrus 452 

Salarias 499 

Cn)ptoryKiu8 Ill 

maro-adsi.  Caranx 186 

marshi,  Ktelis 240 

KtelistMis 241 

maruadsi,  Caranx 186 

massua,  Aodon 50 

Mastacembelus  annulatus 124 

ehoram 124 

platurus 12:^ 

mato,  Dules 208 

matoides,  Acanthurus 388 

Hepatus :^w 

TeuthiH ;iKS 

mauritianus,  Caranx 1S7 

ChorinemuH Ihl 

Trachurops LS^ 

Haurolicidce 70 

meeki,  Priacanthiw 2:il 

M<^'em6'e 127 

Melamphaes 1 46 

melampygus,  Carangus 192 

Caranx 193 

Melanichthys 417 

melanophrys,  Myripristls 153 

melanopfilM,  Diodon i'M\ 

melauoptcrus,  Carcharias :it> 

( I*riona<'e )  ('HrchHrias 39 

( Priono<lon)  Carchuria.s 39 

Melanoetomu -18 

MelanoKtomu  argyreum 219 

melanotuH,  (iomphoHUM J'.H) 

melanuruM.  Belone 124 

mela/4,  Glyphidodon  (Paraglyphidoticm ) 275 

meleagris,  Aetobutis fO 

Goniobatis :m) 

Gymnothorax 91 

Julia 2S9 

MunvuH 94 

Ostmcion 444 

Tetrodon tso 

Thyrsoidea 94 

Melichthys li  7 

Melichthys  bi-Mpinosus lis 

radula ii7 

ringeuH 4 1  s 

vidua no 

Membras 1  .'.7 

Menophorus 2J1 

menescma,  Amia 215 

meniscus,  JuUm :{04 

memo,  Batistes 417 
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mento,  Chanos 57 

Xanthichthys 117 

Meriiithe l»'l 

Merinthc  macrocephala l»51 

merteiiBi,  JulLs :i(M 

Menus....! 22:^ 

meaoganieT.  ParexcK*<ptus 1  :v_» 

Mesoprion  microchir -i*' 

Metopiai* 1 1^' 

raetoposophron,  CallicanthiiM lo-*' 

raexicanuH,  Miigil H*' 

Microcanthiw 57». 

MicrooanthiLs  8triKatu«« :i7», 

mierocephala,  Clupea '»•'• 

microchir,  Cha?topteni» J^"' 

Lutjanus -  Jn 

Meiv)prion -  J'  • 

microdon,  Aprion -  > » 

ApHiliLM j;^ » 

Platyiniiis -  u 

M  icrodonophis '^- 

Microdonophi.M  fowleri 

niacgrt'gori *»J 

microlepidotns,  Xyrichthy- i.j** 

Mlcrophis Uf 

microptcra.  EvolantiH i;." 

microptenis,  Cyfisilurus i:'.l 

ExiK-ti'tus i:'.l 

Gyranoinuni  lui 1 U 

Muncim 11-' 

MitTopti'ry  X l  *<: 

Mioropiis I'';> 

Mi(Tr)pUM  raaculatiis »'►» 

unii>inna J  M 

micropUM,  Etrunieus '<s 

microstoma,  Cheilo '.1^ 

HohK-entruiti It.l 

HohM-emni*; Ii.) 

mionwlomns.  Holfxentru-^ l».o 

miliaris,  Cha'tfxloii a'\ 

Milk-fishex >♦. 

miniatii!*,  CallyiKlon -!»; 

EpiiJcpht'liis \ij-i 

Scanis ;J7 

Miononi.K jKi  JlJ 

Miononis  waikiki Jlo 

mitis,  Balistes 4 IJ 

milriper.  Malthopsi< vji 

mit^uknrii.  S^jualus I'. 

M6a  II:: 

mmi<l«'ttii,  Choriiicmus 1^1 

Moamoa  waa 1 1;> 

Moano -'X' 

Moano  kca _'.v» 

Mdbiila »<i 

Mohiila  jafKHiica /^i 

Moliiilida- "«<• 

modestiis.  (V»ssyphns ^7*.* 

Crenilabni.x ■_'7'.* 

Lx'pidaplois 279 

m(vrcns.  (JoiMipttTUs lixi 

Moi 14  4 

Moi  lii \U 

molendiiinris,  MiiniTia    1(H) 

Molida- 439 

Monacanthida- 4  IK 

Monacanthum  pr»>bos<*idoura 4'J"2 

y.  C.  B. 
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Monacauthtis  |>ardalis 419 

sTiptu.s 423 

spil(>8oma 421 

MoiKK-aiilhus  albopiinctatuf* 420 

monoccros 424 

MoiKHoros 399 

M  OIK  Kin '^^  l>iac!ileatUK 403 

Karretti 405 

litiiratus 406 

rail 408 

uni<'ornij< 408 

moiuwrros.  Alutrra 423 

Bal  i-tes 424 

Harpurus 408 

M()n<Kanthns 424 

iiiono.irrhus.  Kxo<'(i'tii> 133 

M<nii>|>rion 212 

M « '  1 1  r ,  I  a  X  i  s 243 

.M(>iii>t;ixi^  j,'r:un1«>ciilis 243 

Moimiaii^  ii plica 244 

M.M.ri-h  MoN 381 

M-.ra 60H 

Muray^ 87,91 

.M'>ritiuiiii 86 

MoriiiK'ia  liiiw  aiifU^is 86 

MoriiiuMiid;*    86 

M<iri>n(>j.>i> 207 

Moroiii.p^i^artrcnteu.^ 208,209 

inarKrinr.ina 208 

'^niidviccii-iv 208 

t;i  Tiiunis 209 

Mil 243 

iinu-halis,  ("liaiio*' 57 

iiniclfrr.  *  J  yiniu  •thorax 97 

Mtiiiil 139 

Miiiril  alltula 140 

brrlaiMlicri 140 

i'cphiil<»t\i» 140 

<t -phalMv 139 

ihaiKx ct~ 

•  haplalii 141 

dol.iila 140 

LrncullHTi 140 

k.l.iarlii 140 

liiM-atii- 140 

iii«\ii}iini>    140 

•  Miir - 140 

piUTiiitTi  140 

raiiinn'UlMTirii 140 

tniijf 140 

-MuKilidit- 138 

MuKil<^ni<)ru«^ 53 

.MiiK'il<»inoni>  aniia-carolina 54 

Muil.t^ i;» 

Miillhyp»Micu> 254 

MullidM- 249 

Mtilloiih's 249 

Mnllc*idrs  auritlamnia 250 

frythriniis 251 

flamiiH'iis 251 

tlavolincatiis 251 

ptl  u^rcri 251 

rulKT 251 

saiiUK'iisis 253 

vanicolensis 254 

zey  lonicus 251 

Mullusaurcoviltatus 251 

190(^—30 
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Mullus  auriflamma 251 

bifasciatus 259 

chryserydros  256 

dispilunia 262 

flavolineatufl 251 

multifaficiatas 257 

oxycephalus 256 

plcurofltigma '261 

pleurotsenia 262 

radiatus 256 

trifaHCiatus '259 

multibarbata,  Brotula 508 

multicinetiui,  Chittodon 370 

multicirrata,  Brotiila 508 

multicolor,  Coris 313 

multlfaHciatUH.  Mullus '257 

PseudupeneuH '256 

multlmaculatU8,  Diodon 436 

PReudomonacanthUH 420 

multiocellatus.  Antennarius 5'20 

multlradiatUM,  MyripriKti« 149 

multizonus,  Ophlsunis si 

mundicorpU8,  Inlistius 331 

Munu -258 

Mursena 87 

Munena  acutiroetris 105 

agasBizi 99 

blochll 99 

cancellata 99 

canina 91 

flavimaririnata 99 

flavomarginata 99, 102 

kallufip 88 

kaulla 90 

kunpra 90 

laysana 94 

marmorata 99 

meleagris 94 

mlcropterun 112 

molendinariH 106 

nebulona Ill 

nubila 99 

ophiB Ill 

potel  li 101 

pfeifferl 104 

picta 104 

siderea 104 

undulata 99 

valenclennei 99 

variegata 104.111 

zebra 106 

M  unenidee 87 

Munvnoblcnna 112 

Munpnoblenna  tigrina 113 

Munenophiri 87 

Mursenophis  pantherina 104 

undula  ta 99 

murdjan,  Myrlprlstis 152 

Perca 15;{ 

Sciaena 153 

muro-adsi,  Caranx 186 

myeteryzans,  Cha;tod(m 377 

Mycioph  Ida? 67 

Myetophum 69 

Myliobatis  eeltenkee 50 

macroptera 50 

nannarl 50 


myops,  SauruR 63 

Synodus 63 

Trachinoct'phalus 62 

myriaflter.  Serranus 222 

Myrichthys 84 

Myrichth>*s  magiiirtcuH M 

MtypuruM M 

MyriopristiH 140 

Myripri-stiH 149 

Myriprintis  argyromun 154 

bemdti 153 

chry.seres 150 

(Holotrachis )  linm 147 

(Holotmchys)  lima 147 

humiliH 147 

lima 147 

melanophrys 15;{ 

multimdiatus 149 

murdjan 152 

pillwaxli 148 

sealei 151, 153 

symmetricuM 151 

MyxuM 141 

M yxuH  (NeomyxuM)  sclatori 141 

paclficuH 141 

Nae>nae 385 

Nannobrachium 67 

narinari,  AetobatiH 5<> 

Myllobatin 50 

Raja 50 

Stoasodon 49 

NaBeUR 4(10 

Naaeus  brevlrostris 402 

carolinarum 405 

fronticornis 40;^ 

literatuR 40.'> 

longironiiH 403 

ollvaccus 403 

unicornis 403 

Na»o 31*9 

Naso  fronticornls 403 

NastmuM 400 

naHUtUM,  Cantherincs n9 

Nau(rleruj< I8I 

NaucleruKabbreviatus 1^2 

annularUH i«2 

brachycentrus  i^ 

fompressuH 1 S2 

leucuru8 ijs-j 

Naucratcs i^^i 

Naucrates  oyanophrys d^ 

du<'t<>r ifi'2 

fanfarus igo 

indirux 1  jq 

novelxiracfunis ujo 

serratiLs ijq 

nebulo-punt'tatUH,  Gobius 4^*^ 

nebulom,  Echidna no 

Mura>na 211 

Haurida gg 

nebulosus.  AmHunis ,527, 5;^i 

(lymnothonix 21I 

Pimclodus 532 

Needlc-liRhcs 122 

ncglectus,  Exoccetus 13.5 

Nehu ejt, 

Nematognathi 529 
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oricntalis,  Dactylopterus 474 

Pelamyj* 17ft 

ornatimimiis,  Balisten 41.'> 

Chpetcxlon 373 

(itharoKlus ; . . .  373 

HalleluBres 286 

Juli« 287 

Tetra^fonoptruH 378 

TetraifonoptniH  (*(MthH«»du8) 373 

ornatus,  Baliateti 422 

Chstodnn 373 

Orthichthys 117 

Oabeckia 422 

Oibeckia  M'ripta 422 

(Xnnenis  lemnim»itii8 63 

Ostiehthyn 147 

OMtichthya  pill  waxii 147 

OstorhinchiM 212 

08trat»Iida? 441 

Ostraoion 441 

Otracion  bombifrona 442 

camurum 442 

diaphaniw 445 

lentiginoBum 443 

lentifrlnoRUR 444 

meleagris 444 

(Ostracion)  punctatus 444 

oahuensifl 448 

punctatum 444 

punctatus 444 

ieb« 442 

Ostracodermi 441 

Ominia 474 

Ominw  schauiiuilandii 47.'> 

ovaliR,  Chromiw 2i)9 

HellanteM 270 

Ovoidefi 427 

Ovoidea  erethizon 429 

latif  ronn 130 

ophryan 43 ) 

OTum 427 

Oxybeles soft 

oxycephaliw,  Co«syphuH 282 

MallUM 2/i6 

Mulliis Jfte 

Upeneus 256 

Verreo 2»1 

OxychfiBtodon 364 

OxycheilinuH 319 

Oxyrhina  glaiica 44 

Oxyunis 75 

Oy«tera 528 

Pa  kiii  kul 3H4 

PachynathiiH 40H 

Pachynathus  bursa 411 

capiKtratUH 412 

nycteris 409 

trIaiigulariN 412 

paciflruH,  Hemirhamphiis 127 

HyporhamphiiM 1*26 

Myxiis 141 

padan?enM8.  (Jobiiw 4H4 

Pagrus  hoter«Klon 214 

pala.  Cypriniis 57 

Palatii 390 

Paliea 295 

paluca,  Callyodon 352 


Page 

paluca,  Scams 353 

PahlkaMka 352 

PampanoR 179 

panameiiHin,  Caranx 198 

pautherina,  Murapnophi» U^4 

Sidera IW 

pauthcrinuM.  Cirrhites 450 

Gymnothorax 104 

lohthyophis 112 

PlatophryM 512 

RhomlMiidh'hthys 513 

Rhombus 513 

Spams 15<^ 

]*anuhu 349 

J»anuhilnuhn 351, 354 

PAopAo 197 

Papiopio 1>S8 

papuenslH.  (iobluH 493 

ParaclrrhiteM 44>* 

Paracirrhltes  arcatUM 450 

cln<?tu« 440 

forsterl 450 

Paradiodon 436 

Paradiodon  h>-8trix 437 

novemmaculatus 437 

quadriraaculatUH 437 

paradoxus,  SolcnostomuB lis 

Paradules 207 

Paradules  t«nlura 209 

Parajulis 2>»5 

Paralepldid* 72 

Parapercls 476 

Parapercis  ptercwtlKUia 174 

M'hHuinHlandi ..  474 

parapistes,  Caranx U>2 

ParaiM)mHfentnis 270 

Para«M)ri>R*na 455 

panlalis.  Monaeaiithu!* 419 

Parexoca'tus ixi 

Part'XOi'U'tus  brnrhyptenin 131 

nicNojfa-ster i;VJ 

roMtrrttus ni 

part'va,  Alutort'.s i-j-j 

parotlrus.  Harpurus [{si\ 

parnt,  Al bula ;V> 

PampeneuH 2.M 

Panipeneus  cnissilahris 260 

cyt'lostomus 25ti 

dlspilunis 262 

not<wplhiH 2r>2 

plruruhtiginii 281 

trlfaolatus 257 

iwrva,  hk'lienelM 194 

parvibranchialis.  LyctMlontls m 

parvimanup,  RhumbtiH r>i;i 

parvlpinuiM.  Malaranth\is 275 

.SoorfJirnn u\:\ 

SelMU««t()psis 4iut 

PasMi'r  marchioneK^ianini :>]  ;i 

Pastinaca 47 

PilUI>AU l.HS 

Pau\^  l.'H) 

Paiiu'u IKS 

pavoniuus,  InilMtiiis ;V2<> 

XyrichthvN :m 

pavo.  Novartjla XU 

Novacula  (Iniistltis) :VM 
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pavo,  Rhomboidiohth>'8 514 

Khomtiut 514 

Pearl  ¥i»hes 505 

peotoraliii,  Gomphu6iii4 290 

Pedieulati nit) 

Pega«ida? 143 

pelagieum.  Braiichiostoma M 

pelagicu9,  Amphioxides :i;> 

Scomber JO'' 

pelamides.  Scomber 173 

pelami^.  Gymnosarda ITJ 

Scomber 173 

Pelamys 17r» 

Pelam y»  chilensis  . 175 

lineolata 175 

orientalis 17.'i 

pelamys,  Thynniw 173 

Pelecaniehthys '10 

Pelecanichthys  erumenali> >1<J 

Peloria ''U 

Perca  argentea JO*^ 

murdjan 1  >  ■ 

pulchella l'-" 

tseniata l  '^ ' 

Perceioces i  '.7 

Perch-like  Fishes . . . : -'"♦■ 

PercisM'hauinslandi 174 

Percoi<lea -i  •♦• 

pergiittatu.H.  Serranus SS2 

Peri}*te<Uid* 471 

Pf  riste<li(ui J7_' 

Peristcthus 471 

peroni,  Caraiix l.*--' 

t>cr8pirillariN.  Tetraixhui 12^ 

perHpicillaluji.  CallyiMloii :;17 

Sc-arus  t  Sen  ru^   ;>-!> 

{>etauri»ta.  Caranx 1  *«>* 

pelellJ.Uymnolhorax lixj 

Muriena Utl 

petimba.  Fistularia 1 1'  .  117 

Petos ]~t', 

PetruQasoii .  1». 

Petroscirtes  ater ><  "1 

petuj*.  Acanthocybium 17>. 

Cybium 17'. 

pfeifferi.  Muntiia Inj 

Polydaclylus 1  j.'i 

Sidera 1"! 

pflugeri.  Mulloides ...  JM 

PharyngogTiathi J7», 

PholiM 41*7 

phorcys,  Carcharia-s oy 

Physogaster 42.) 

Picarels .Hi 

picta.  MiiRtiia KM 

pirturata.  Alutcm \S.'> 

pictus.  (Jymiiothorax li»3 

Pikea 220 

Pi  kfa  aurora -•"-'0 

lunulata  J'-'l 

Pilikoa 44y.  45h) 

Pilot  Fishi-.«i IM 

pill  waxii.  Myri  prist  is 1  4.h 

( Ktichthys 1 47 

Pimelepterus ■J4»i 

Pimelepterus  elegans 217 

f  uscus 24h 


Page. 

PimeleptenL«»  sandwicensis 247 

Pimeloduji  nebulo!«ii8 532 

piniiiilata.  Seriola 186 

pinnulatus.  Caranx 186 

Klagatis 186 

Pipt  -  Fi.vhcjj 119 

PiMt> 34 

Pi>i«MMloin»|.his  magnitica 84 

PlaKin.vi 616 

Pia^ii'-iH 516 

I'lai*  »ph  rys 612 

l'lHtuphry>  maiit'us 513 

pjintherinus 612 

I'latura.  Belone 123 

platuru.v,  Mastact*mbelii.s 123 

Platyglovxus  geoffroyi 289 

riat>  iriin.""  micnxion 234 

Plat\[H)4i..ii 38 

Platy'-.^iialn.'. 41 

philyura.  Brlmn.- 122 

I'IiH\uru>.  H«'li>iU' 123 

IM.M  touiiatlii  406 

Plcctoi^'riathoiK  Ki^lu'S 406 

plrii,  Htiiiirhaini'liu^ 128 

l'l(ur>>iu-cir>  inaiicu.*- 614 

I'lrurMii.ctidii- 509 

pK'iiro^lijLrina.  Mullu^ 261 

Panipeiu'ii.v 261 

P>;eudupciKU>. 260 

rpoiau> 261 

I'lonruia  Ilia.  L)oryicluhy.>^ 121 

Ixtryrluiniphu*; 121 

Mn'.lu.s 262 

I'lfun.thyri^ 70 

pluiuitTi.  AllMila  55 

("araiix 188 

i)i<Mj«iii 487 

M  u^'il 140 

Si'oiuIht 187 

Tra(hiiP»i>> 188 

Piieumatnpliorus 169 

pn<'Uiiiat<iph<>r\i^.  ScoiuImt 170 

p.Mlattl.v 506 

l'.iril.iplii< 106 

I'.  i<ilophi^  tritnr 110 

p.  icilitphu>  vari«'i:a(a Ill 

p.i<il<.p-ftra 512 

p. ilitii^.  ('araii),Mi> 194 

p)iliHi<«M>,  Caraiix 198 

P..ly(la(tylus 144 

p. »lyda('t ylu'<  pf^'illeri 145 

-cxtilis 144 

Pulyipiui.v 72 

Polyinixia 166 

!'<)lyinixii<l;«- 165 

Polviicmida- 144 

P<»lyiu'mii> 144 

PolyiRMiius  hexatieiuus 145 

kurii 146 

st'XtHis 145 

I'olyptorichthys 114 

Polypierirhihy.s  vak'Htini 115 

Poly  lira ikkIoh 91 

jM>lyzoim,  Echidna 109 

Puiuataiithu.** 882 

Pouiarciit  ridu- 266 

P«  »aia<-eritrus 270 
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Pomacentnis  rtlamcntosuH 'Mb 

jenkinsi 270 

lunula 368 

nigricans '271 

Pomfrets 202 

PompilUH IHl 

pompilufl,  ThynnuM 182 

Pontinus 460 

Ponuhunuhu 341 

P6op&'a 449,45ft 

Pooii 319, 321 

Pope.  Thomas  E.  B 21 

Porcupine  Fishes 436 

Porgios 242 

PorobronehuH oOT) 

Poroderma 36 

porphyreuH,  Pseudupeneux 262 

postioa,  Koheneis 494 

preorbitaliK,  Pseudupeneus 263 

Upeneus 264 

pretloeus,  Ruvettus 177 

ThyndU»8 178 

PriacanthichthyM '223 

Priaoanthidse '227 

Prlacanlhus '228 

Prlaeanthuii  alalaua '228 

caroIinuR "231 

cepedianuM 2:n 

cruentatUM 229 

hamnihr 232 

meeki '231 

Hchlegeli 231 

pricei,  StephanolepiM '. 421 

Prlodon 400 

Priodonophis 92 

Priodontichthys 400 

Priolepis 4«o 

Prionace 37 

Prionace  glauca 37 

Prionodon 37 

Prionurui  eoume 405 

PriHtiapogon 212 

PristotiK ■ 270 

probocicideum,  Monacanthuni 422 

PrognathoduH  longirostris 363 

Pr<>methe«  atlanticuH 178 

Prometheus 178 

prometheus,  (iempyluK 178 

Promothichthys 178 

Thyrsites 179 

Promethlchthys 178 

Promethiohthys  prometheus 178 

Proniyllantor 75 

p«alion.  Echidna 106 

ptu*gma,  CanthigaMter 4:« 

Tropidichthys 4:J4 

Pseudanthias '226 

Ptteudanthias  japonica 2*27 

k  c  1 1  oggi '226 

PHeudoehellinuM 316 

P»eud«)chuilinus  evaniduH 317 

hexata^nia 317 

cH'toUenia 317 

Pseudojulis '294 

pMeudojuli.s  ceraMina '294 

Pseudomoiuu-anlhui* 418 

Pseudomonacanlhus  inultimaoulatUH 4'20 
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PMeudomonopterus 463 

pHeudomuriL'Ua 92 

I*scud<)pomai^entniM 270 

Pseudopterus 46;^ 

l*8eud<M*carus 3iSs 

Pr<eud(M*caru.»»  bataviensis :^S7 

<'(illana 357 

dubius ;i51 

formosus ;^V» 

Jordan! :kJO 

sumbawensis 35H 

troKclu'Iii 358 

jMieudothyrsoidea.  LyciwlontiM 99 

I*HeudupeneuM 254 

INeudupeneu!*  bifasciatus 258 

chryserydros 250 

chrysononius 258 

erassilabris "259 

fralorculus 261 

inultifasciatUK i'it> 

pleunxtigmu 2i»(.» 

porphyreuH 'j!tV2 

preorbitaliH -JtKi 

Psilonotus 4:m} 

Pterocephala 50 

Pten>i« 4«Kt 

Pterois  barbed 4t"i5 

nphex 4f>4 

IHeroleptus 46:^ 

Pteropsarida' 474 

PteropHaron 47t; 

PteropteruH 4»'»3 

pteroHtigma,  Parapercis 474 

PtycholeplH .'»6 

PilakahAla I.s3. 195 

PuAlu :i.H.H.  :i9U 

Puawa 5«; 

PufferH 424 

PufferH,  Shan>-ni>Med 4;{t) 

Puhi 91 

inihi  kApa 1 10 

kapa'a 103 

kauila «,s 

launiili 198 

oa ss 

<\ha 76 

Puhiki i:ii 

pulehella.  I'ercu 160 

p\ileherrima.  ('<>ris ;n)6 

JuHj* :t05 

pulicaris,  Claria.»i .vsi 

pum'tatiHsimum.  Hohwentnim 164 

punctatisHimuM,  H(>l(M'fntru.M 1G2 

puni'tatofasciatUH,  Chu'lodon :ki\f 

Tetragonoptrus ;i7o 

punetatoIinoatUK.  Cha-todon ;i7o 

puiK'tatuni.  ( )slraclr)n 444 

punetatUH,  (Mbotion 144 

Diofion 4:i7 

Ostracion 444 

Ostraeion  (Ostmoion) 444 

punclillatus,  Gobius 4.H4 

purpurawens,  Elopn rv4 

Seriola \Ki 

purpurea,  Anchovia t)o 

Thala^sHoma 297 

jiurpureuni,  ThalaKsoma 295 
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purpuieiM,  Jnlla 297 

Scanw 297 

Btolephonit 61 

PnuolAl 4;m 

pjrrriioYiDctiiin,  Thalaflom* '. 3U8 

quAdiioolor,  Julia 297.300 

ThalMBoma 297 

qiiadrimaciilAtus,  Chstodon 373 

DIodon 136 

PiuadiodoD 137 

quAdripanctatns,  Scomber 174 

qnemiM,  Eptnephelai 'SI3 

quinqueacaleata,  R«Ja no 

quinqaendUta,  Seriol* IM 

QaiaquiliiM 4W 

Qaiaquillut  eugenitu 4N'i 

Rabdophonis :5*»3 

imdUitus,  Mullus 2St) 

ndula.  Balittes 41h 

Mellchthys 417 

rail,  Monoceros HH 

Kajm  fla«eUum '^> 

guttata X' 

narlnari •<• 

quinqueaculeata •*) 

rammelibogii.  Miigil n»> 

ramoMU,  Cheilio 'r» 

RanzanJa i^y 

Kanzania  makua (4ii 

rayneri,  GaU-oeenlo :".7 

Rayi 4»' 

KayH.  Eagle i^ 

SUng 4». 

rectaugiilUH.  BaliMta|>ui4 41:; 

BaliHtes 414 

Redfiflb -"-•V 

regius.  Lamprlii \^'> 

ZeuM i»^' 

remedliu,  Hemicori;* '•i:- 

Kemora VM 

Remora  albeseenei I9.'> 

jacobara J'^4 

remora,  EcbeneiH i*.*4 

Remoraii 4  .♦  4 

remoroides,  Echeneis 4'»4 

Remorina 4y4 

Remoropriii 4'.»4 

Renicepe 41 

reticulatui),  Chironertw cM 

rhabdotiiK.  CaranguH iVKi 

Rhamphoberyx My 

Rbegoopterl 144 

RhlneituithuM 4 1 :; 

RhinennmuA 441 

Rhinoberyx 1  *»y 

Rbinoscopeliw t'"^ 

Rhiuoficopeluit  ocwauiciin Gh 

rbombeuH,  Acanthunw 3<^ 

RhomboidlchtbyH .'»1J 

Rbomboldicbthys  pantherinuM 513 

pavo 514 

Rhombotldes 2Xi 

RhombuM  pantherlnuii 513 

pairimanuR 513 

pavo 514 

sumatranuM 513 

Rh>iichichtbyi 159 


Rhynchotus 

rim,  Scomber 197 

ringens.  Melichthvi 418 

( ParabaliKteii)  Balistes 418 

rivulatu»<,  (^heilinus S22 

rocheamiM.  Thynnus 171 

nx* h e i ,  ik*om  l>er 171 

Romen> 182 

roudeleii.  Carcharodon 41 

Ziphias 168 

n»?«ea.  Curis 811 

('oris  (Hemieorls) 812 

Heinicoris 312 

r«»*itrata,  Albula 66 

n  Kt  ratU"*.  ExLK-cjttiis 181 

Par«:'Xt»C(jetU8 181 

K«»vriius  tommiukii 178 

r 1 1  bvr.  M  ill  1« »ides 251 

rubn>fus<*u>.  Aiitennariu8 500 

Chiroiu«<'it»?* fiOO 

KuddiT  Fishes 246 

KuiiiKTs ia& 

riipiH^-llii.  (*aranx 198 

S<.-yris 202 

rutilUN  Salarias GOO 

Kuvoiiii'i 177 

Kuvettus  prfti<>«iiL«» 177 

Salaria 497 

Sjtlaria*i 497,fi01 

Snlaria>  brt-vi- SM 

<yplu. 502 

iMlenmlu> 508 

gibbifron- 500 

Ifopardus 604 

inarmoratiis 

iifgrii>es 

nitilus 500 

saltans GOO 

varioli  "sus 498 

zebra 501 

Saleima 246 

Salnio  variu.- 65 

Salinnn 628 

Nilnioiietij..  Chant ts 57 

Len«'is<Mis  (  Ptycholepis) 57 

saltan^.  >alarias 600 

Salvelinus  fontinalis  588 

vjininiara.  Flainmeo 165 

HoUK-entruni 166 

HolfX'cntms 166 

Sciik-na 166 

sauuK'nsis.  Mulluides 258 

»iaiic-ia-h«'lcna:.  Taraux 186 

Dei'aptenw 186 

sanelipelri.  i'horinemiis 181 

sam'ti-p>etri,  <'h<>rinemu» 181 

Sci>mberoldes 181 

Si'ombroides 181 

sandvieensis,  AntcnnariuM 518 

Callyodon 842 

Ca  I  o  tomuB 841 

Gobius •..  484 

HepatUB 8M 

LophiUB 518 

MoroDopaia 

Teuthis 

•ftindwieensM,  Cryptotomiu 
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MndwicensiH,  Eleotrls 479 

KyphosiLs 247 

Pimelt'pteriw 247 

Hand wichennis.  GomphoMUs 291 

MandwiehiensiH.  Ball^tes 419 

Cantherini's 418 

sanguiDeui*,  VerrlculiiM 281 

Hanfoin,  CarangUH 190 

Caranx 190 

8c()ml>er 190 

sara.  Cybium 176 

Sarda 175 

Sarda  (thilensis 175 

Sargtx^eiitron 159 

SarothroduH 3('»4 

Sarothrodus  lunula .itW 

hiaurlda (>5 

Saurida  grarllis 66 

nebulofia 66 

tumbil 66 

Saurufl 63 

8auru8  breviro8trlii 63 

elops 58 

ferox 66 

graclllH 65 

limbatug 63 

myopH 63 

trachinuD 63 

truncatiui 63 

variegatus 65 

variuK 66 

saxatllU,  tilyphidcMlon 274 

St'ads,  Big-eyed 1M7 

Mackerel lt<6 

Scaly-flnH :^«0 

Searichthys 343 

Scaridee 'SiiH 

Si«aridea M'A 

Scarldea  balia 314 

xonarcha :M3 

Scarinse 338 

Scartee 501 

Scarti<;hthy8 501 

Scaruii :{46 

Scarus  ahula :tt2 

barboruH 349 

bennetti 352 

brunneuB • :t50 

oollana 357 

collariM :157 

erytlirwlon :*58 

fonnoHtLs 355 

forekali 357 

gllbertl 355,  :»6 

jenklnsl 3M 

laula :J56 

minlHtUH 347 

paluea 353 

purptinrus 297 

(S<'aru«)  perHpirillatus 34S 

Kpinidt  UM 341 

Mumbu  wensiH 35m 

tn»«'!ielli 358 

8('bauin.slan«1i,  I*am|H'n'l.s 474 

PereiM 474 

HChauiuMlandii,  (.'ofIn 311 

OMurus 475 
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SohistoruH 223 

M'hlegeli,  PrlacanlhuB 231 

whlegelli,  Emnieliehthy.M 246 

Erythrlohthys 245 

tH-hlemmer,  Max 21. 22 

Hchleiuineri,  IjacUjria 444 

whuiittii.  BaliHtes 412 

s(*bolariH,  Thy rsltes 1  7h 

Scisena  ciliata 25t; 

KrandcK'uliN 244 

murdjan 153 

sanimara 156 

Npinifera 161 

HCiera,  DasyatlN 47 

Hclaterl,  Myxus  (Ne<»myxu8) 141 

Sc'lerodenni 4<i7 

Scomber 169 

Scomber  allettoratus 174 

auratus 170 

balantiophthalmus 187 

biniw 171 

(roliafi 1 70 

cnimenophthalmuK 189 

dekayi 170 

diego 170 

ferdau 199 

lilamenUMUM *JU2 

germo 1 7ri 

gracilin 1 70 

grex 170 

hcl>erl 192 

helv(>lu8 lyti 

iguobiliH 190 

japonicus 169 

kuilrenterl l  «j 

laciTtus 1 70 

macrophthalmuN i7o 

maoulatus 1 70 

pelagiciis l»Ol"> 

pelamides 1 73 

pelamiH 173 

plumicri l.s7 

pnetunatophoruH 170 

<iua(lripuuctatus 174 

rim 197 

nM'hei 171 

sansun lyo 

HpecitwuH i«j7 

thazard 171 

undulatUH i7u 

ScomlK'roidej* iso 

Sctunberoidew  sancll-iK'lri ihi 

talrt 181 

toloopamh IhO 

jM'omberoldeH,  Coryphu'ua jii:* 

8<'ombrida' itx 

Scombroldei 167 

Scombruides  sancti-iK'trl i«i 

ScoiHu* :i9.'» 

ScopHs  ttavcHTcns ;i«ifs 

Sc(>p**l\jM (iy 

Scorpii'na At\7 

ScoriMvna  tui|>erellH 4r>8 

iMillieui 4r,{) 

c(x>kii 4i>H 

diaboIUK 47u 

guttata 45:') 
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Soorpsbna  neao^Uica 470  I 

Duchalis 458 

onaria 457 

panipinnis 4«iJ 

ScorpeeDiohthyH 4»i7 

iTCorpamiehtbys  gibbosnis 470 

Scorpcenidse 4->l 

Scorpsenopeiit 167 

Scorpttnopniji  catocala l7o 

l*<X*(>p!ii8 4»iS 

dUboluH J71I 

gibbuflH 4t> 

gibbiwus 17n 

iicripta.  Alutera is> 

BaJisU^ ASJ. 

OAUK>kia 122 

KTiptus,  Balb«te!!i  moii(K*f  n>s 4-'j 

Monai'anthu> iS'. 

Sc'utica '.11 

S<*uticaria lU 

^^'UticHtia  tigiina 11. 

Scylliorbinida -> 

St'y  ri« J'  • ' 

^!cy^is  eiliarLH j^c 

gallusi -1  •■J 

indiea J"^J 

indiciu J"^-' 

nippellii .'"■_' 

•«cyihn.»pj«.  Flamm**<> .7 

Sea  Ba«««es  j :  • 

Dfvils '-•; 

Hor>»ej« W:* 

••ealei.  Myriprbli." 1'>1 

sfba-.  <h«tnioion U2 

MrbaniLs  *'hiH«Ml<>ii -'j--'' 

^H*ba^taplstes i  •'> 

J»t?btt9tapbtes  a>(*ert'Ila J> 

ballieui iv. 

coniortH i  v* 

(•orallicolu 4'>'. 

Kalactacinu l'>'.' 

!<tn>ngia l  Vj 

Sebastes  iiiacrrK*<*phnlu> I'l 

Seba^liehthys*  cyain^.ti^mu l  -'> 

Sebas«toplus i<*' 

Seba8top(ibi 4'  J 

:?^bastopid.*> kellogKi t'  _' 

parvipiniii^ »'•:. 

Seclalor J4* 

St!Otator  azuiv  u> 2i^ 

SeUchii ►» 

Selar  ha»«elii Ia. 

lorviis U*  • 

Selfiiifhlhyes l'-<. 

«*m.  Caraiix \a< 

semicinc-tU}.,  Leinraiius "*1 

Liuranus >»1 

(>phb«nru>. ^1 

seminuda.  Albula y. 

s<;minadui(,  Leiitipes 4yi 

semipunctatas,  AsterrDplcryx 4^) 

S<?riola l**.' 

.S<»riola  aurovittata 1 M 

bipinnulata W) 

dumerilii 1 M 

diiBe«umieri 1  >-' 

pinnuJata In; 
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Seriola  purpurascen* 183 

quinqueradiata IM 

s(>an)a 1S4, 186 

Miccinc'ta 182 

Serioliehthys 185 

Seri«tlichthys  bipinnulatus 186 

lineolatiu 186 

«><"n»t'n>,  <  if  nipylus 179 

StTmnida- 219 

St'rranus  aixu^i 222 

hriKhami 234 

gmiatu> 222 

inyria^ter 222 

{K-rtruttatus 222 

Uinkt-rsilhi- 450 

-••rnita.  Fi«tiilaria 116 

^.•rraiiri.riii»i,  Bali>t»— 424 

-t-rrati:^.  NaiU'rali-^ 182 

>irriv.  iiut-r 80 

-'••larrlii-v 461 

^'•liftT.  rfi;»-t<'«l..n 364 

x'xfa-ciatKv.  ANi:<lvi'Jijf 274 

<  arai.x 194 

-M\ri;iK.  r<.l\«la(t\  111-    144 

l''.l\  ii.-iKU- 145 

Tri<h:<li<.ii 146 

«ixniaiu!ati:>.  I»i<Hl.i:i 436 

->hark    Haiillil.T  Ik  a<l»<l 41 

Tic.r 36 

-hark-.  Bin.- 37 

<  at 37 

I'os; 44 

Markt-n: 43 

Maii-t  at'T 44 

Thn-h.r 42 

•»hari>i.  Syiii-lu- 65 

>harpn<>^«-<l  I'utT.  r^ 430 

-il>i.  'it-niMi 175 

Ihyiiiiu- 175 

-ii-y«liurii 49d 

>if>>tiuin  aiUita  iiianim 490 

iii^.>v,-,.ii» 490 

•.tiinpM.iii 489,490 

"-it) .  .LM-i'-r 491 

Ml  y.  .Lr.i»itr  « (.11  color 491 

-;i«\  ..{.J.  rn*  ''liiiip>4iiii 490 

-idi  ra 91 

>;<l«Ta  paiithiTiiia 104 

{.ft  itT.-ri 104 

v:"l»-rca.  Miiraiia 104 

•>itiilii>.  IjinipMjfii- 206 

>ii:nn>i.« 71 

»itrn;f«  r.  Iraiiiii«lii»- 470 

.-ilurida  531 

-ilv»'n-i<l«-»i 137 

-iini^'lfX,  Apliini* 178 

TetniK«niuni> 178 

>iiiius.  <'yj»siluni!» 134 

Exo<<i'lii> 135 

Siiuhi.  Michitan» 20 

>iinl< »nis.  Abudefduf 272 

<ilyphis«»don 272 

-iiiu«»U!i.  i'heilinu!* 322 

Skatts 34 

Small  iKiIphin 206 

^mithi.  ran-harodun 44 

Snake  Eels 80 
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Snake  Mackerels 179 

Snappers 232 

Snipe  Eel« 79 

Nnodgre8«i,  Sphynena 143 

snyderi,  Amia 214 

ApORon 216 

Calotomus 342 

Snyder,  John  O 21 

((ocialif),  Corypha^na 205 

solandri,  Acanthocybium 17« 

Cybium 176 

Genii>y1us 178 

margaritatiis,  TelnKion 431 

Solea r>12 

Soleidae 516 

Solenostomida* 118 

Solenoetomus 114, 118 

Soleno6tomu8  ryanoptenim 118 

eyanopteniR 118 

I>aradox(i.s 118 

Soles 516 

i*oporator,  GobiuH 484 

sordidns,  Abiidefduf 274 

BlenniuK 497 

Chtttodon 275 

Glyphisodon 275 

Sparidie 242 

SpariHomatinse 338 

SpariMomufl  unicolor 244 

sparna,  Seriola 184, 186 

SparopoiH  elongatus 240 

Spartut  brachion 326 

hemlMphsrium 326 

pantherinuH 460 

Hpeclofliui,  Caranx 197 

Caranx  (Hypoearanx) 198 

Gnathanodon 198 

Scomber 197 

speculiger,  Ex(M*(etiiH 133 

Sphaerina 142 

Spheerodon 243 

Spharrodon  grandocullM 244 

heterodon 244 

latidenM 244 

Sphseroides 424 

8phagebranchu8 80 

Sphagebranchiia  flavicaudUH 80 

8pheno»«pilu8,  (^hii'todon 369 

SpheroldcB 426 

Spheroide«  florealis 4'26 

nphex,  Pterols 464 

Sphyrwna 142 

Sphyrtena  tigaui 143 

commerHonii 142 

duHSiimieri 143 

helleri 143 

snodgraHsi 143 

Bphynena.  Argentina 56 

Sphyrajnidie 141 

Sphyma 41 

Sphyrna  zygcena 41 

Sphymidw 41 

^pilosoma,  MonacanthuM 421 

NpilosomuB,  Stephanolepis 420 

spilurufl,  UpeneiiH 262 

Spinax 46 

spinidens,  Callyodon 341 


,» 
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spinldenR,  S<'aru8 341 

spiuifer,  Holooenlrus 161 

spinifera,  Sciwna 161 

spiniferuni,  Holo<'eninnii 161 

Splny-raye<l  Fishes 137 

spinofliMsimus,  Diodon 436 

splendens,  Exoctetns 133 

Spotted  Sting- Ray 49 

SqualidiB 44 

minalipeta.  E<'heneis 494 

Squalus 45 

Squalus  alopecias 43 

can'harias 44 

glaucus 37 

malleuH 42 

mitsukurii 45 

viilpes 43 

vulpinns 43 

zygU'na 42 

Squamipinnes :i60 

S<iuirrel- Fishes 1 4«> 

stamineus,  Awaous 49;j 

Goblus 493 

staurophorus,  Centropus 4r>4 

Stegastes 272 

steindachnerl,  Antigonia 361 

Gymnothonix lul 

stellatus,  ('aranx 193 

Tetniodon 429 

StinobrachitLs 67 

Stephanolepis 420 

Stephanolepis  albopunctatus 423 

pricei -12I 

splloMomtis 420 

Sternoptychida; 72 

Stemoptyx 73 

Stethojulis iXi 

Sti>thojulis  all>ovittata '2H4 

axillaris ■2s:\ 

Stethopterus 81 

Stethoptenw  vimlneus 81 

Stilbisciis s«; 

stimpwini,  Sicydiuin 489 

Slcyogaster -19Q 

Sting-Ray,  Spotted 49 

Sting  Rays 46 

Stoaflodon 49 

Stoasodon  narinari 49 

Stomiatidse 72 

striatus,  Acanthurus ;W1. 399 

Balistes 415 

Ctenocha'tiis 398 

Ophicephalus 533 

strigatus.  Chwtodon 376 

Micro<>anthus 376 

strigosiis,  Acanthurus 399 

Acanthunw  (rt«'niMloii) 399 

(^tenochwius xyi ,  399 

strongia.  Sel>astti pistes 459 

Ntrophodes,  Lepidaplois -279 

stypurus.  Myric'hthys h4 

Ophichthys 85 

subarcuata,  Zygiena 42 

ScaruR ;if»8 

succincta,  Seriola i8-j 

suerii,  Coryphsena 205 

Mumatranus.  Rhombus :>i3 
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gyniLpliobniicliiu  — 

Bynapterellniu 

SrneDhisiuUd 

9)mFnto|pi»Ihiiua  Flaha. . . 

HyugluuUds 

SjniiiitilhliiK 

SjrnudauHilc  —  - 


TvnUnolu*  CBmtU  .. 

UenUM.  Pares 

Teidophii 


TetniliWhniDDi 

TettiUliBchiauiii  trlmamUniin 

Temgin^nu 

TvtrafonopIniK  bicwellatiw... 
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US 
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t» 

TMrDdo 

i 
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mantariuiiuHiluiiIrl 

"•■'"sitr'* - 
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•0 
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TMllhj-B 
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Th»lliu 
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Threadfins 144 

Thread-Fishes 200 

Thresher  Sharks 42 

thunnia,  Thynnus 174 

Thynnichthys 172 

thynnoides,  Aiixis 171 

Thynnus 171 

Thynnus  brasiliensis 174 

brevlpinnis 174 

pelamyH 173 

pompilus 1H2 

rocheanuK 171 

leaehianuH 174 

sibi 17r> 

thunnia 174 

Thyrsites  acanthoderinrt 178 

pretioHUH 178 

prumetheus 179 

schulariH 178 

thyrsitoides,  Lemniflonia 179 

Thynioidea  cantrellata 99 

chlorostiKma 94 

euroHta 93 

kaupii 99 

meleagris 94 

TigerShark 36 

tigrina,  Gymnomur»na 113 

Mureenoblenna 113 

Scuticarla U'2 

tlgrlnus,  Dlodon 439 

Galeocerdo 3«; 

Ichthyophis 113 

Tirus 63 

tol,  ('horinemuB 181 

.  tolo,  Cyprinus 07 

tolooparah,  Chorinemus 181 

Scomberoides 180 

toloo-parah,  Llchia 179 

tooloo,  Chorinemus 181 

Tomnie-flshee •'>16 

torva,  Traehurops 187 

torvus,  Caranx 190 

Selar 188 

townaendi,  Brotula ri08 

Trachinocephalus 61 

TrachlnocephaluH  myops 62 

Trachinoidei 474 

trachinuii,  Saurus r»3 

Traohurops 187 

Trachun)pN  brachyehiruH 188 

orumenophthalina 187 

mauritianuM 188 

plumieri 188 

l(»r\'a 187 

triangularis,  l»a('hynathus 412 

Trichidion  sexHllK 145 

Trieh«)notua M 

trioolor,  Oomphosus 290 

trifaKt>iatu«i,  Chietodon 372 

Mullus 259 

PamiKineuH 257  ' 

Trigger-flflhes -107  , 
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